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Supplied in a full range of interchange- 
able orifice tip and strainer sizes to 
meet every Capacity requirement. Tee- 
Jet Spray Nozzles for Weed Control by 
spraying make it possible to take max- 
imum advantage of the chemical and 
sprayer unit. TeeJet nozzles are pre- 
cision built and provide a flat spray 
with uniform distribution. Atomization 
is properly controlled to give coverage 
with an absolute minimum of driftage. 
Patented tip design, with set-back 
orifice opening protects precision orifice 
from accidental damage. TeeJet spray 
nozzles are built for use on spray booms 
and portable sprayers. 


TEEJET 
SPRAY 
NOZZLE 
male pipe 

connection 


OFF-CENTER SPRAY NOZZLES 


Spraying Systems Spray Nozzles with TeeJet 
tips are supplied in a variety of special body 
types to meet any unusual spraying require 
ment. For example, one type of off-center 
spray nozzle with swivel body provides a flat 
spray up to 35 feet wide for spraying areas 
with a single nozzle, that are not accessible 
with a boom 


TEEJET 
SPRAY 
NOZZLE 
female pipe 
connection 


INTER- 
CHANGE 
ABLE 
ORIFICE TIPS 
flat and cone 
spray types 


ACCESSORIES 
Complete accessories relating to nozzle use are sup 


plied. These include strainers, special nozzle fittings, 
and hand valve equipment 


IeeJet Spray Nozzles are supplied for Weed Control.+ 
as well as all other types of agricultural spraying. For 
complete information and reference data write for Bul 
letin 58 


PRAYING SYSTEMS CO. 


Engineets and Man wpfaclurers 


3275 RANDOLPH STREET BELLWOOD, ILLINOIS 





ATLACIDE: A chlorate weed killer 
... widely used for non-selective 
eradication of bindweed, Canada 
thistle, quack grass, Johnson grass 
and other tough perennials. Kills 
roots...destroys entire plant. . .dis- 
courages regrowth. Applied as spray 
or in original dry form. Atlacide is 
backed by over 25 years of success- 
ful use, plus an outstanding reputa 
tion as “the safer chlorate”. 


ATLACIDE WITH 2, 4-D: A com- 
bination of Atlacide and 2,4-D acid. 
Offers dual killing action of sodium 
chlorate and 2,4-D. 


CHLORAX SPRAY POWDER: 
non-separating composition of so- 
dium chlorate and pentaborate. For 
use where long-lasting residual ef- 
fect is desirable...such as along 
fence rows, ditch banks, around 
buildings and other structures. Kills 
practically all types of weeds and 
grasses. Creates no fire or poison 
hazard. Applied dry or as spray. 








Write for Weed Control Booklet 





ATLAS “A”: A 40% sodium arse 
nite solution (4 Ibs. arsenic trioxide 
per gal.). Destroys submersed vege 
tation in ponds and lakes. Used for 
selective control of crabgrass, chick 
weed and clover in turf. Also used 
as general weed killer for annual 
weeds and grasses. Kills trees and 
shrubs. Applied on pulpwood trees 
as a method for loosening bark to 
facilitate debarking. 


SODIUM ARSENITE: A powder 
containing 75% arsenic trioxide 
Used for the same purposes as Atlas 
“A”. Soluble in water or may be 
applied dry. 


2, 4-D WEED KILLERS: For selec 
tive control of broad-leaf weeds in 
grain and grass crops. Available as 
2,4-D Amine and 2,4-D Ester liq 
uids; also 2,4-D Ester dusts. 
2,4,.5-T Weed Killer 
Brush Killer (2,4,5-T & 2,4-D) 
Chipman General (Dinitro) 
Sodium Chlorate 





CHIPMAN CHEMICAL COMPANY, INC. 
BOUND BROOK, N. J. 


Chicago, Ill. 


Palo Alto, Calif. Pasadena, Tex. 


Portland, Ore. 


Manufacturers of Weed Killers Since 1912 




















Constantly 
Searching------ 


We maintain a permanent 
department whose field re- 
search is ever seeking new 
and improved chemicals 
and methods for weed and 


brush control. 


AMERICAN CHEMICAL PAINT COMPANY 


Agricultural Chemicals Division 


AMBLER, PA. 
Originators of 2,4-D and 2,4,5-T Weedkillers 























BASIC AGRICULTURAL 
CHEMICALS OF = 


Plants in 
Newark, N. J. 


and Houston, Texas 


K olker Chemical Works Inc. 


80 LISTER AVENUE, NEWARK 5S, N.J. 


WManugacturers of Agricultural Chemicals 














Peel 


WEED CONTROL CHEMICALS 
ZIERO lyandle 


Tesot mage 


WEEDKILLER 
contains 91% potassium cyanate. Used for pre-emergence 
contact weedkilling, post-emergence selective contact 
weedkilling, weedkilling by directed spraying, top-killing, 
defoliation and post-harvest weedkilling. Relatively non- 
toxic to warm blooded animals. Breaks down immediately 
on contact with soil so residues are no problem. 


7IERO Canamil 


GRANULAR 
Contains 20% nitrogen and 70% lime. In granular form 
for easy handling and application. For pre-emergence 
weed control in peas, corn and other crops. For weed 
control in tobacco and other plant beds. 


HIERO Cyeenamiia 


TRAot mame 


SPECIAL GRADE 
Contains 21% nitrogen and 70% lime. Used as dust for 
pre-emergence residual and contact weed control and 
defoliation of cotton, field beans, and other crops. For 
top-killing of tomatoes and potatoes. 


AMERICAN a COMPANY 


Agricultural Chemicals Division 
30 Rockefeller Plaza New York 20, N.Y. 
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DED-WEED BRUSH 
KILLER with 2,4-D 
and 2,4,5-T is espe- 
cially formulated for 
weed and woody 
growths susceptible to 
this combination, such 
as brambles, osage 
orange, poison ivy, 
and blackberries. 


with - 


U2 SURE-FIRE 
~ DE-UED 
“BRUSH KILLERS! 


THOMPSON-HAYWarp 


DED-WEED 


BRUSH KILLER 
2,4-D and i 







DED-WEED E245 
controls many weeds 
and woody growths 
which are resistant to 
2,4-D. Has greater 
killing power. Like 
other forms of DED- 
WEED, it can be 
mixed in herd or soft 
water. 


DED-WEE 40 


Extra strength liquid solution of mixed amine salts of 
2,4-D. Water soluble. Contains 42.1% equivalent 2,4-D 
acid, present as 50.6% mixed amine salts. Contains 
4.0 pounds 2,4-D acid equivalent per gallon. 


DED-WEED ME4 


Contains 30.0% 2,4-D acid 
equivalent or 31.9% alkyl 2.4- 
dichlorophenoxyacetates. Con- 
tains 2% Ibs. 2,4-D acid equiv. 
per gal. 


DED-WEED MES 


Contains 30.7% actual 2,4-D 
acid; equivalent to 39.4% alkyl 
dichlorophenoxyacetates. Con- 
tains 344 Ibs. 2,4-D acid equiv. 
per gal. 


THOMPSON-HAYWARD CHEMICAL CO. 


KANSAS CITY, MISSOURI 


Minneapolis Des Moines 
Oklahoma City Davenport 
N. Little Rock New Orleans 
San Antonio St. Lovis 


Houston Chicago 
Dallas Omaha 
Wichita Denver 


Memphis Tulsa 
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For chemical weed killers 


see PITTSBURGH ! 


Already famous in song and legend, the ludicrous looking goose (Anser 
Toulousis) now attracts attention as the weed wizard of the strawberry 
patch! More power to this barnyard character, but. . . 

For most agricultural weed control applications you can put full depend- 
ence on the chemical type weed killers produced Pittsburgh. 

In addition to selective type weed killers the Pittsburgh line includes 
organic insecticides, organic phosphate insecticides, and fungicides. In 
three short years these have won an enviable reputation for purity, uni- 
formity and working effectiveness. There’s a sensen-Phubens is @ 
basic producer of most of these high quality chemicals, 





See your “Pittsburgh” dealer for weed killers and these other 
Dependable Agricultural Chemical Products of the 


PITTSBURGH AGRICULTURAL CHEMICAL COMPANY DIVISION 
6505 Empire State Building, 350 Fifth Avenue, New York, N.Y. 


PITTSBURGH. cram: evince 
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“Weeds” Has Germinated 


ANY PERSONS have worked long hours at no pay to make possible 
M this first issue and to insure at least three more. The develop- 
ment and ultimate worth of “Weeds”, however, depends on you, 
Mr. Reader. Just as germinated seeds need fertilizer, water, sunlight, 
and painstaking care to insure sturdy plants and a good harvest, so 
does “Weeds” need support, guidance, reprimand and tolerance be- 
fore it can evolve into the useful place it deserves in the field of 
agricultural publications. If you do not care what some distant 
“they” do with “Weeds”, it will surely wither and die. 

What would you like to find in “Weeds’’? Some of our subscribers 
primarily prefer highly technical research papers, others desire sum- 
maries of researches o° a given broad topic. Some would like news of 
weed developments in extension, education and regulation, whereas 
others think more information on the chemical supply situation, 
sources of new herbicides, and industrial developments would be of 
most value. We are attempting to have something along each of 
these lines in each issue. There will be no attempt to restrict space 
for any of these several topics. But what we print depends on the 
copy we receive (provided it meets approval of the standards set up 
by the editorial board). The amount of material appearing on any 
topic in each issue will be a good index of current interest in that 
topic. Undoubtedly certain numbers will have much space on 
regulatory aspects if important new laws are proposed or passed, 
and likewise, some issues may have considerable about a new her- 
bicide that happens to perform well in a number of experiments. 

It is hoped that we will soon have a sizeable “letters from readers” 
section where we can air the views of our subscribers on everything 
pertaining to “Weeds” and weeds. 











Where Do We Go From Here? 


C. J. WILLAR»D,! 
Ohio State University, Columbus, Ohio 


eo} oF the important steps in the maturing of a field of science is 
the establishment of a journal devoted to that field. A central- 
iz 1 means of publication is almost a necessity if a given branch of 

owledge is to progress. “Weeds” is an attempt to fulfill that re- 
quirement for the science and art of weed control. If need is a 
measure of probable success, the success of “Weeds” is assured. Weed 
control literature has been published in every kind of journal — 
agronomic, horticultural, engineering, chemical, botanical, — and 
farm papers of all types, to make only a beginning. 

Weed control papers will continue to appear in these publications, 
because of their vital importance to all these groups, but a journal 
devoted to weed investigations should be a unifying and vitalizing 
factor in weed work. 

One could wish our science had a clear simple name, without the 
circumlocution “Weed control”. Already our field is greater than 
“weed control”, unless “weeds” are defined much more widely than 
is usually done. The field is “undesirable plant control” and includes 
the control of trees, stump sprouts, brush, and volunteer crops, 
none of which would usually be called “weeds”. 

What next? Our science has been mushrooming. Three full time 
weed men in 1934 and not too many part-time ones. Now, forty-six 
State Agricultural Experiment Stations have active weed research 
projects. The establishment of a Division of Weed Investigations 
indicates a recognition of this science by the U. S. Department of 
Agriculture. The expansion has been even greater in the chemical 
industry. 

However, we still have a long way to go. Nothing is clearer than 
that each species, each variety in many instances, reacts differently to 
each herbicide, so that nothing short of testing each important 
herbicide on each important plant (weed or crop) using a wide range 
of dates, rates, formulations, and perhaps methods of application 
will give any real idea of how to use it. 

How far we are from this ideal is shown by our basic ignorance 
about even 2,4-D, the catalyst which generated the recent and con- 
tinuing explosive reaction concerning plant control by chemical 
means. Consider, for example, the tables of susceptibility to 2,4-D, 
which we began preparing in 1945, and which are only slightly more 
accurate today. Of the newer herbicides which are pouring from our 
laboratories of organic chemistry, we know much less. Fortunately 
we can use herbicides in situations of demonstrated value without 
knowing all about them, but we get into myriad difficulties. 

I recently talked to a man who had done some very fine work on 
the physiology of a herbicide applied to the soil and absorbed by 


*Professor of Agronomy, Ohio State University and Associate in Agronomy, 
Ohio Agricultural Experiment Station. 
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the plant. I asked what soil type he had worked with. He did not 
know — not even whether it was sandy cr clay. Yet any herbicide 
applied to the soil is inevitably affected by the almost infinitely com- 
plex properties of the soil itself — for example, its permeability, pH, 
chemical composition, colloid content, and biological population. 
There is almost infinite room for studies of relationships between 
these properties and the reactions of herbicides. 

We must know how the external environment affects cach plant 
in its reaction to each important herbicide. Since the beginning, we 
have recognized that such matters as temperature, humidity, and 
physiological condition of the plant affected results. Yet where are 
quantitative studies of the effects of these factors with specific herbi- 
cides on specific plants? These comments are not intended to criticize 
anyone for what has not been done. Every worker has seen more 
problems than ten men could carry out and I believe that, by and 
large, the decisions as to what problems were most important to 
work on at the time have been excellent. I am merely calling atten- 
tion to the vast backlog of “unfinished business” we have yet before 
us. 

We must know the life histories of the plants with which we are 
working. An amusing but serious problem has arisen for many of us 
who have tried to study annual weeds and found that when one 
wanted them to grow, we could not get the seeds to germinate! 
Despite the work which has been done on dormancy of seeds, it must 
be greatly extended. 

The amount of reserve foods stored in perennials is almost as 
important in determining the effects of herbicides as in determining 
the results of cultural practices. We must extend the knowledge of 
food reserves in the plants to all important perennial weeds, includ- 
ing woody species. 

Perhaps the most universally important field in plant control is 
the control of brush and woody plants. There is no section of the 
country that does not produce unwanted brush, and in the past its 
control has been a matter of main strength and awkwardness, with 
almost complete frustration in many instances. Ask the men who 
have carried tons of salt to eradicate common barberries in isolated 
places! Now we are seeing marvelous results from the newer herbi- 
cides, and the surface is hardly scratched. Range lands, pastures, 
stump sprouts, fence lines, electric transmission lines, weed trees and 
plants in forests, poison ivy; the tens of millions of acres and infinite 
human effort potentially savable through woody plant control 
stretches the imagination. 

A field requiring far more study is soil sterilization — the preven- 
tion of all plant growth. The old-timers can do a fair job with 
sodium chlorate and sodium arsenite, singly or combined, but surely 
there must be other and, for at least some situations, better methods. 
The writer knows of no systematic project in this field in Eastern 
United States, yet it is one which gives rise to almost as many ques- 
tions as any other field. 

We have given far too little attention to methods of applying 
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herbicides, chiefly because progress in this field is slow and expen- 
sive. Its importance is illustrated by the fact that the extensive use 
of 2,4-D dates from the development of the low-volume, low-pressure 
sprayers. We need far more study of spraying weeds while shielding 
the crops, in which promising starts have been made. Several millions 
of acres are sprayed by airplane each year, yet this method is only 
in its infancy. 

Despite all of the current and justified furor over chemical weed 
control, cultural methods are still basic to controlling weeds in crops, 
largely because many of the operations must be carried out whether 
weeds are present or not. We knew much, though by no means 
enough, about cultural controls before 1945. What is particularly 
needed now is to work out the most economical combinations of 
chemical and cultural controls for each weed in each crop under 
the widely varied conditions represented in this country — no small 
order! Other cultural practices besides cultivation may make chem- 
icals more effective — witness hill planting of cotton to be treated 
with di-nitros. Research on cultural methods of control is more 
difficult and expensive than with herbicidal controls, but it must 
not be neglected. 

Workers in the plant control field must become better chemists. 
We can, of course, put on Herbicide 717 or Weedkiller 491 without 
knowing more about them than whether they clog the nozzles. But 
the more we understand the chemical relationships of the materials 
we are using the more intelligent and satisfactory job we can do. 
Obviously, however, this is a place for teamwork. Workers in the field 
will always depend for the most part on the trained chemist for 
materials and formulations. 

It is popular just now to say that we must do more “fundamental” 
work in weed control. No one will dispute this, but how shall we 
define “fundamental”? Surely studies on the relation of chemical 
configuration to phytotoxicity would be in this category. Why, for 
example, does adding a chlorine atom in the “5” position to 2,4-D 
make it much more toxic to certain woody plants, while adding a 
chlorine atom in the “6” position actually reduces its general toxic- 
ity? Unquestionably the organic chemist searching for other possible 
herbicides could use this information, and it is of vital importance 
in understanding how herbicides act. 

But, actually, is that information any more fundamental than an 
accurate study of the relation between stage of growth and effect of 
2,4-D, for example? Until this information was accurately obtained 
for cereals, many acres were damaged by treating at sensitive stages, 
and safe recommendations could not be made. The data on stage 
of treatment were, perhaps, easier to get, but they are essential to 
our knowledge of the behavior of 2,4-D. 

A wise liberal clergyman once said in connection with questions 
of orthodoxy, “Orthodoxy is my doxy, heterodoxy is your doxy”. 
So, one suspects, in many cases “Fundamental research is what I am 
doing, superficial or “applied” research is what you are doing’’. In 
all directions we need more complete and extensive information, 
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obtained by experiments so broad and conducted by such superior 
techniques that the answers, when obtained, will not be successfully 
paneantiuand by the next set of experiments. Experiments of this 
kind on any plant-herbicide-environment relation will be of lasting 
value, whether designated “fundamental” or not. 

Even the so-called “routine” testing of new herbicides that “any- 
body can do” is routine only if just “anybody” is left to do it. If 
done by those who combine keen observation and imagination such 
testing can be one of the most fruitful sources of fundamental leads 
and problem. The techniques of such testing require far more study 
than it has so far been possible to give them. Perhaps they cannot 
be improved, but in view of the specificity of herbicidal effects, 
present trials resemble nothing so much as using a |-inch-mesh net 
to catch minnows. There must be a lot that get away! 

All of us in weed control have a job of education; informing the 
public, legislators, and administrators, of what has been done and 
the future possibilities of modern plant control, and especially the 
need for greatly expanded personnel for both research and exten- 
sion. Even now, less than half the corn belt states have weed control 
specialists in their Extension Services, despite the overwhelming 
value and importance to the public of plant control. 

Today the chemical companies do a very important share, prob- 
ably more than half, of weed control research. This is all .o the good. 
The production, screening, and initial testing of new herbicides 
should be done largely by the chemical companies which profit by 
their sale. More and more, research expenditures are recognized as 
essential to continuing programs. The writer recently saw an evalu- 
ation of the stock of chemical companies as investments. One of the 
suggested measures of the relative desirability of investment in a 
company was the proportion of gross income used for research. 

But there should be a balance between company research, and 
public research. The companies themselves have subsidized much 
public research, with no strings attached, but more tax money 
should go into it. Like the companies, the sound progressiveness of 
a state or nation may be rightly judged in part by the proportion 
of its income it puts into research. 

Where do we go from here? Everywhere. For a long time it will be 
difficult, because of pressures from all sides, to avoid “riding off 
madly in all directions”. But, finally, surely, we will build a science 
and art which will go far to relieve the primeval curse placed on 
Adam when he was cast out of the Garden of Eden. 


‘ 








Regulatory Phase of Weed Control 


By WattTeR S. BALL, Chief, Bureau of Rodent and Weed Con- 
trol and Seed Inspection, California Department of Agriculture 


A weed control program, whether it be Federal, State 
or County is involved with research, education and regulation. 

Had laws been enacted and properly enforced in all states thirty 
or forty years ago to prohibit the introduction of noxious weeds 
the weed problems of today would not be so serious. 

Laws were enacted in some states even in the last century, but 
unfortunately, like many of the laws passed by state legislatures, 
they were not properly enforced. In many states poor enforcement 
is due to inadequate appropriations. This situation is improving, 
however, and although the regulatory programs differ in organiza- 
tion and enforcement, weed control is being regulated in many more 
states today than ten or fifteen years ago. 

One of the most important phases of weed control is prevention 
of the introduction and the spread of weeds. This is a most im- 
portant part of regulatory work and perhaps the one of which agri- 
culture generally is least aware. The introduction and establishment 
of a new weed in a community, if found to be a serious pest to agri- 
culture, generally brings a request for governmental assistance. Ade- 
quate inspection might have prevented this introduction. 

Seed for planting purposes, grain movement, screenings and clean- 
ings, have proved to be the best sources of introduction. Hay, straw, 
natural manure and some other agricultural products move weed 
seed from state to state, county to county, and farm to farm. Well 
known examples of this movement, even internationally, have been 
the introduction of bindweed, camelthorn, hoary cress, Russian 
knapweed, Russian thistle and others. True, there are many natural 
means through which weed seed moves, but not the great distances 
in most cases as brought about by man or animals. 

The movement of crop seed screenings is another important means 
of disseminating weed seed, for in most cases the screenings are weed 
seed and dirt. 

California has enacted a provision pertaining to seed screenings 
and cleanings. In part it is as follows: 

“It is unlawful to move any seed screenings or cleanings from crop 
seed from the place they may be unless they first shall have been in- 
spected by the Commissioner (County Agricultural Commissioner) 
and found to be free from the seed of any pest or unless they have 
been processed by grinding, or otherwise to render the seed of any 
pest incapable of reproduction... .. " Provisions are made under 
regulation for movement to processing plants. The various methods 
of processing are outlined, but must be approved by the enforce- 
ment officer. The regulation oi screenings and cleanings, although 
not satisfactory in every respect, is responsible for the processing 
of tons of screenings that otherwise would find their way back to 
the farm. Regulation of screenings is important in any general weed 
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control program as many new infestations of weeds are traceable to 
this source. 

The North Central Weed Control Conference took action through 
their regulation committee relative to the movement of weed seed 
infested materials. ‘The committee reported in part as follows: 

“Great strides have been made in the past in the enactment of 
strict state seed laws and a Federal Seed Law to govern the sale of 
agricultural seeds, while on the other hand weed seeds are being 
spread through these other avenues with very little restriction and 
still it is obvious that the average farmer buys considerable more 
feed grain than seed. 


This Committee wishes to make the following recommendations: 
(1) That further study be made as to the advisability of a federal 
law governing interstate movement of weed infested materials 

(2) That the enforcement agencies of the states concerned co- 
operate to the best of their ability in bringing about super- 
vision of the movement of weed infested materials, until such 
time as proper legislation is enacted for regulation. 

(3) To regulate the movement in interstate and intrastate com- 
merce of any feed, grain, seed or grain screenings, forage, bed- 
ding, packing material or other material containing live nox- 
ious weed seeds, unless stated on the label or the invoice that 
the shipment is intended for processing to remove or destroy 
the viability of the noxious weed seeds present, and that the 
material complies with the laws of the state into which it is to 
be transported.” 


Nebraska has taken the lead in regulating the movement of 
Transient Custom Combines to prevent the spread and establish- 
ment of new weed pests. This problem is equally important in all 
other states where custom combines are operating and in the large 
grain growing areas it is definitely an interstate problem. 

Should a serious noxious weed become established and prove to 
be a potential hazard to agriculture, governmental agencies are 
often requested to aid in control and eradication. Regulations are 
then necessary to carry out the provisions of the act where state legis- 
latures appropriate funds. Under California law abatement pro- 
ceedings are provided to force those failing to cooperate in a pro- 
gram to comply. Abatement procedure may be used in county pro- 
grams where a specific program is in operation. 

Many states provide for the formation of weed districts, authoriz 
ing the county weed supervisor of the district to enforce the regula- 
tions pertaining to the program. 

Weed control is becoming more and more complex, with the in- 
troduction of complex chemicals for weed control and improved 
methods of application. Where high concentrations and low volumes 
are recommended serious problems may arise. 

Although research agencies provided considerable warning and 
caution as to the use of the new materials, unfortunately, some of 
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the applicators did not heed such warnings and applied the mate- 
rials in such a manner that damage was caused by drift in a number 
of instances. 

Damage suits have been filed and quite naturally state legisla- 
tures have been requested to enact laws controlling the use of these 
injurious materials. Arkansas, California, Louisiana and Texas were 
the first states to legislate toward control. 

The action taken by the California legislature is found in Sec- 
tion 1066.7 of the Agricultural Code which provides that it is unlaw- 
ful to use any form of 2,4—D or other herbicide, which after hearing, 
the Director finds and determines to be injurious to crops “—- as 
provided in this section, and in the rules and regulations of the 
Director of Agriculture. The section further provides that the Direc- 
tor, after investigation and hearing, shall adopt rules and regula- 
tions governing the use of 2,4-D and other herbicides, which he 
finds and determines to be injurious to the crops being grown in any 
area of the State. 

In part the regulations adopted on “Injurious herbicides” are: 

The Director finds and determines that herbicidal —— 
containing 2,4—dichlorophenoxyacetic acid (2,4—D), ,5-trichloro- 
phenoxyacetic acid (2,4,5-T) or 2-methyl- i icdint at one 
acid (MCP), or any compound thereof, hereinafter referred to as 
“Injurious Herbicides”, are injurious to certain crops grown in 
various areas of the State, hereinafter referred to as “susceptible 
crops”, to wit: grapes; cotton; beans; peas; cowpeas, and other an- 
nual legumes; melons; cucumbers and other cucurbits; tomatoes, 
peppers and eggplants; lettuce and other annual garden vegetables; 
zinnias and other annual flowering ornamental plants; and many 
other plants and crops, particularly in the seedling stage and dur- 
ing periods of active growth... .” 

“The Director finds that risk of injury to extensive plantings of 
susceptible crops is likely to attend the use of injurious herbicides 
within the following described areas, hereinafter referred to as 
“hazardous areas” 

Hazardous areas throughout the state are described by legal 
boundaries. Permits are issued which prescribe time and conditions 
for use of injurious herbicides. At the same time the action taken 
relative to injurious materials, amendments were added to the pest 
control operators law. Regulating the application of weed control 
materials through the pest control operator has not only reduced 
crop damage, but has resulted in obtaining the cooperation of those 
operators who plan to remain in this business. 

In the field of herbicides, new developments are being made 
everyday — most of which are beneficial to agriculture. The neces- 
sity for regulation in this field is being a by many states. 
In some cases the laws that have been passed, or are being urged 
upon the state legislatures are very strict and in some states may be 
more harmful than beneficial. Other states which have been too lax 
in passing legislation may suffer from such neglect and carelessness. 

Those states that have enacted legislation regulating herbicides 
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and agricultural chemicals are rapidly realizing the necessity for 
equipment to be used in the application of these materials. 

The introduction of weeds through seed, grain, screenings, other 
agricultural materials and equipment continues to play a very im- 
portant part in weed control programs, but is given little atten- 
tion in most of the states. Regulations to prevent introduction and 
spread of weeds by these sources will save agriculture millions of 
dollars. 

Harvesting equipment likewise moves weed seed into many clean 
areas, and regulation of harvester movement is badly needed. 

Abatement provisions are very important to properly carry out 
a weed control program. Comparatively few states have such pro- 
visions, or if they do have they are unable to enforce them. 

The new developments in agricultural chemicals have brought 
about new regulations. Several states either have laws or are con- 
sidering legislation regulating injurious chemicals. 

If susceptible crops are to be protected near the areas of weed 
control operations control of application and pest control operators 
is very important. 

There are other regulations pertaining to weed control but those 
discussed are considered important and there is need for further 
education and regulation. 

Through research weed control has progressed very rapidly, and 
education has been unable to keep abreast of the new developments. 
Regulatory work, likewise has attempted to keep abreast of the rapid 
growth in weed control. Regulations have always been necessary in 
these programs and careful consideration should be given new legis- 
lation requested to keep these developments advancing without im- 
peding progress. 











Control of Roadside Weeds and Brush 


E. P. SYLWESTER, 
Extension Service, College of Agriculture, Patan lowa 


an CONTROL of roadside weeds and brush has always been a major 
problem of roadside construction and maintenance engineers. 
People charged with the responsibility of keeping our highways, 
county, trunk and local roads free of weeds and brush have hereto- 
fore found the control of unsightly weeds and brush a major and 
laborious problem and expense. For the control of many annuals 
such as hemp, giant ragweed, small ragweed, daisy fleabane, etc., a 
very thorough, systematic mowing program, coupled with the estab- 
lishment of a heavy grass cover has in many instances sufficed to keep 
weed growth down to a minimum. However, for the control of such 
roadside weeds as Canada thistle, perennial sow thistle, poison ivy, 
etc., as well as for the control of all types of brushy growth, the mere 
mowing and laborious cutting of such plants has not resulted in 
eradication. The mowing of perennial weeds and brush is like “pick- 
ing apples off a tree” — such picking does not kill the tree. Further- 
more, programs of control involving brush have had to be repeated 
every two or three years at terrific expense to the tax payer. Laborious 
mowing and hand cutting is followed quickly by regrowth, which in 
a year or so is as bad or worse as the original stand which was re- 
moved. 

The advent of 2,4-D late in 1944 and the appearance on the market 
lately of 2,4,5-T have opened up a new era for weed and brush con- 
trol for the highway and roadside maintenance engineer. 

A well-sloped, well-grassed roadside shou'der and right-of-way is 
the fond dream of every maintenance engineer. A good deal of the 
change in the last few years, from unsightly weed and brush covered 
roadsides, to grassy roadsides, has been the result of chemical weed 
control practiced by alert highway workers, county boards of super- 
visors, weed commissioners, farmers, and custom sprayer operators. 
Through the use of chemicals it has finally become possible to 
eliminate most of these unsightly weeds and brush much more rapid- 
ly, completely, and cheaply than ever before. 

But lest anyone jump to conclusions that in the 2,4-D and 2,4,5-T 
compounds we have “perfect weed killers” which will make the job 
of weed control along all our roads a very easy and effective task — 
we must remember that such weeds as squirrel tail grass, downy 
brome grass, quack grass, Johnson grass, etc., which are grassy weeds, 
are not injured by these weed-killing chemicals. We must also re- 
member that such plants as black nightshade, white cockle, wild 
perennial ground cherries, devil’s shoestring, etc., which are primar- 
ily broad-leaved weeds, are not too easily injured by the use of 2,4-D 
and 2,4,5-T. In all roadside spraying the danger of spray fumes and 
spray drift is of great importance. So while these compounds have 
gone a long way toward making our roadside weed and brush con- 

trol problem easier, they are by no means the complete remedy to 
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all of our ills. Many other chemicals in addition to 2,4-D and 2,4,5-T 
have useful application in many instances. 

It was not long after the advent of 2,4-D that farmers, county 
boards of supervisors, weed commissioners and custom sprayer oper- 
ators found that certain plants were not too readily injured by these 
materials. However, with the advent of 2,4,5-T the number of peren- 
nial weeds and brushy plants that had shown resistance to 2,4-D 
gradually diminshed. It was not long until spraying along the road- 
sides was also implemented by spraying along railroad right of ways, 
under communication and power lines, etc. Many of the telephone 
companies, as well as the utility companies, have also begun exten- 
sive spraying programs, which will and have already reflected in 
much better service to the consumers of their services. 

We might examine the merits of roadside and utility line spraying 
and ask ourselves this question — “What do we expect to get out of 
such roadside and utility line spraying programs?” The following 
points should be kept in mind. 


ERADICATION OF Noxious WEEDs 


There are many different noxious weeds growing on our roadsides. 
The weed laws of the various states aimed at the destruction of 
noxious weeds, most generally make some provision for the eradica- 
tion of such roadside weeds. When such weeds are perennials, it is 
a waste of time to depend upon mowing practices to eradicate them. 
Furthermore, such practices as summer fallowing and smother crops 
cannot be used in such areas. If the weed infestations are extensive, 
probably blanket spray applications are necessary; that is, entire 
roadsides must be sprayed in order to control such noxious weeds. 
If, however, the patches are located in small areas, it may be possible 
that spot spraying can be done. Very few roadsides are completely 
free of noxious weeds. Everyone is agreed that the elimination of 
noxious weeds will be of benefit to everyone concerned, primarily to 
farmers in the agricultural areas. Weeds do not stop at fence lines. 
Roadsides must be cleaned up if you expect farmers to clean up their 
property. Furthermore, roadsides serve as excellent demonstration 
areas for the eradication of noxious weeds. Usually blanket applica- 
tion is necessary because many noxious weeds are very common along 
our county, trunk and local roads. Furthermore, spot spraying is 
often too expensive because the spots are too numerous to ferret out 
individually. However, once the majority of the weeds have been 
eradicated, spot spraying may then come in as a follow-up, a clean-up, 
or as a policing job. Some roadsides which have been blanket sprayed 
for a year or so are already being spot sprayed in this manner. 


EASIER MAINTENANCE 


From the standpoint of maintenance, roadside spraying is definite 
ly justified. Once the weeds and brush are eliminated from an area, 
the prevailing grasses are given a chance to establish themselves and 
this in itself is a long step in a highway maintenance program. As 











ity 
er- 
se 
n- 
-D 


ys. 
ne 


in 


ng 
of 


ng 


ut 
en 
Ps 
ed 


WEEDs 19 
mentioned previously, a well-grassed, well-sloped shoulder and right- 
of-way is the fond hope and dream of every maintenance engineer. 
Unfortunately not all of our roadsides were originally built that 
way. The bank may be too steeply sloped, or, full of rocks and debris, 
or may be somewhat eroded, and inaccessible to good mowing equip- 
ment. A boom from a sprays: can very often be hung over such a 
roadside and relatively good results accomplished efficiently and 
quickly. Roadsides which are clean, free of weeds and brush, are also 
easier to maintain from the standpoint of snow removal. They are 
also less inviting to indiscriminate dumping of rubbish. Weed and 
brush free roadsides allow free air circulation and highway shoulders, 
right-of-ways, and roadbeds dry off more quickly and completely 
after snow or rain. 


SPRAYING Is MorE PERMANENT CONTROL 


Many roadsides are covered by volunteer brush. Such brush even 
though laboriously cut once every two to three years at great ex 
pense to the responsible agency, causes traffic hazards in the way of 
obscured vision, in the way of adding to the hazards of drifting snow, 
and from the standpoint of slower drying off of the roads and road- 
beds. Hand removal of established brush is a time consuming, labo- 
rious process. However, if hand removal were the end of the problem, 
it would be well worth-while. The difficulty is, it isn’t. Cut-over 
brush merely sends up more shoots the following year and makes 
the problem infinitely worse than it was before. Getting rid of brush 
by means of chemicals not only is cheaper, but inroads are made on 
the perennial plants so that year after year when the spraying is done, 
there will be fewer and fewer of these brushy plants to eliminate. 
Once such brushy plants as well as weeds have been eliminated, the 
prevailing grasses are given a better chance to establish themselves 
and this in itself is a good deterrent to weed and brush establish- 
ment. It is very seldom that either weeds or brush can secure and 
maintain an extensive foothold in areas which are inherently covered 
with a good heavy, thrifty sod of prevailing adapted grasses. 


ELIMINATES TRAFFIC HAZARDS 


From the standpoint of safety, roadside spraying will help elimi- 
nate brushy intersections or intersections surrounded by heavy, tall 
weed and brush growth. There are very few people in the midwestern 
area of our land who do not at one time or another use highways 
other than primary highways. One needs only to take a trip of 5 to 
10 miles over almost any country road and find roadsides where 
vision is obscured, especially at intersections, at field entrances, and 
at farmsteads. Roadside removal of weeds and brush will enhance 
the safety factor by eliminating this high growing vegetation in favor 
of lower growing grassy plants. The life that is saved may be your 
own. 
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ELIMINATES HEALTH HAZARDS 


Many of our roadsides are infested with such hay fever producing 
plants as small ragweed and giant ragweed, as well as others, and with 
such definitely poisonous plants as poison ivy. These plants are a 
definite hazard both to the adjacent farmer, to the county main- 
tenance worker, and to the occasional user of such roads, be he urban 
or rural. Only persons who suffer from the effects of pollen allergies 
or poison ivy can appreciate the benefits that would be derived from 
the elimination of these plants. Furthermore, if all of us were good 
stewards of the lands under our jurisdiction, to the extent where we 
controlled poison ivy and ragweed, 10 per cent of our people would 
be infinitely happier because of such action. While it is too far 
fetched to state that the removal of ragweed from the roadsides would 
result in the elimination of hay fever, it is certainly a desirable step 
in the right direction. In some of the counties where blanket spray- 
ing has been practiced for a year or two in succession, worth-while 
results have already been accomplished and many people have re- 
marked about the greater absence of both poison ivy and ragweed 
along such roadsides. Any step we can take in the elimination of such 
unwanted plants as poison ivy and ragweed should be encouraged. 
The loss of time, the human suffering, that is endured because of 
these plants, is a well known factor and can be ascertained from any 
hospital or physician. Many county workers consistently lose time 
from their jobs because of poison ivy. Lost time and lost working 
efficiency and untold suffering take a tremendous toll every year. 


IMPROVES UTILITY SERVICES 
The utility services such as telephone and power companies have 
a tremendous interest in the control of roadside brush. Theirs has 
been a thankless job of cleaning out under such utility lines and in 
two or three years facing the necessity of going back and doing the 
job all over agair. This costs money and hard labor. Control of such 
unwanted vegetation which seriously interferes with power and tele- 
phone service by shorting lines can be immeasurably improved by a 
good spraying program. Rural telephone service, especially such 
service as is carried on rather short poles, can be improved im- 
measurably. There are instances on record where the number of 
dead lines following a storm have been reduced from 8 or 9 after 
each storm to none after a good spraying program was initiated. 
This is because sprouts or breaking branches have interfered with 
the signal and power transmissions. Subscribers of these services de- 
pend upon services at all times. It must be reliable — most of all, 
reliable in times of emergency. Spraying for the control of unsightly 

brush can help make such services more reliable. 


IMPROVES BEAUTY 


From the standpoint of downright beauty, there is really nothing 
that compares with a good grass cover along our roadsides. A heavy 
grass cover prevents weed encroachment, cuts maintenance costs, and 
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helps prevent erosion. Selective chemicals will kill only broad-leaved 
plants. If you can get rid of the weed competition, many of the 
adapted grasses will be quick to establish themselves on such cleared 
areas. The only materials extensively available and cheap enough to 
practice blanket on roadsides are, of course, the 2,4-D and 2,4,5-T 
compounds. These used according to recommendations will not in- 
jure established grasses. By getting rid of the weed competition, these 
chemicals aid in the establishment of grasses. Such grass does not 
interfere with vision, drifting snow, or drying off of the roads. It is 
well agreed by county weed commissioners, boards of supervisors, 
and custom sprayer operators that fine stands of grass have come to 
replace unwanted ugly weeds along miles of our primary and second- 
ary road system through a good spraying program. 


SPRAYING CHEAPER AND FASTER THAN HAND REMOVAL 


Weed and brush removal by means of chemicals is infinitely cheap- 
er than by means of hand labor. It is much more permanent in that 
the roots of many unwanted weeds and brush are gradually de- 
stroyed and this is especially true after repeated treatment. The 
decreasing cost of such roadside and utility line spraying year by 
year is mute evidence of the fact that such programs are worthwhile 
from the long range standpoint. In one instance the original cost 
of spraying a mile under a utility line where the vegetation was fairly 
heavy was $35.00. The second year a re-spraying job cost $24.00 for 
that same mile. The third year with most of the weeds and brush 
gone the touch-up job required $6.00 per mile. Hand labor would 
have required all the way from $200 to $400 per mile, once every 
second or third year. Chemicals make maintenance more easily 
available where the terrain of the ground is so rugged that mowing 
cannot be done. Spraying is faster than mowing which adds another 
desirable aspect to roadside spraying. While the sprayer probably will 
never completely replace the mower, it is an aid to good mowing 
programs. Because many tall growing weeds and brush are replaced 
by lower growing, more aggressive, more fibrous rooted grasses, road- 
side spraying is an aid against soil erosion. At the same time the 
lower growing grasses will make for improved vision along our 
county, trunk, local, and primary roads. From the standpoint of 
snow removal, from the standpoint of better air circulation, the con- 
trol ‘of roadside weeds and brush is justified. 


OssTACLes CAN BE OvERCOME By JupIcIous FORETHOUGHT 


We must not be misled into thinking, however, that roadside spray- 
ing is all “pure gold”. There are some very definite hazards con- 
nected with roadside spraying, which should be fully thought out in 
advance before extensive spraying programs are undertaken. In the 
first place, it is necessary to undertake a positive program and point 
out where such spraying will benefit the taxpayer, the populace as a 
whole, the user of the roads, be he rural or urban. In other words, 
an educational job must be done which will point out the benefits 
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of roadside spraying programs. The growth of roadside and utility 
line spraying alone in the last few years is mute evidence that suc h 
spraying pays benefits from the monetary standpoint. However, we 
must point out that it is more than dollars and cents which we ex- 
pect to get out of such roadside spraying programs. The control of 
noxious weeds, the control of brush from the standpoint of mainte- 
nance, the control of tall growing weeds and brush from the stand- 
point of safety, the control of poisonous plants such as ragweed and 
poison ivy, the improvement of the rural telephone service, more re- 
liable power delivery, the increasing beauty on our highways, all must 
be stressed in a good educational program. We must also adopt a com- 
patible working relationship between all groups involved. We must 
remember that there are usually arguments on both sides of a prob- 
lem. Not all people may share our views. We should be tolerant of 
their opinions. There may be a good reason for them. Good working 
relationships should exist with the groups and owners of the farm 
lands adjacent to which the spraying is to be done. Persons to be 
affected by such spraying procedures probably should be contacted 
before hand because very often there are certain trees, vines, or shrubs 
growing, which were planted by ancestors and which have a senti- 
mental value. Nothing wouid be more irritating to the adjacent land- 
owner than to have such valued and sentimental plants destroyed. 
Certainly there is no room for turning loose a group of inexpe- 
rienced, untrained operators with such potent materials as 2,4-D and 
2,4,5-T. Spraying should be done under close supervision with well 
trained operators, who are familiar with the weeds, the problems, 
and the dangers of spray fumes and spray drift. Application of these 
chemicals must be thorough. There is no room for a slovenly job. 
Instances where trees were sprayed only on one side have continued 
to serve as horrible examples of a job only half done. No one con- 
dones promiscuous spraying. Horse sense and common sense, in 
addition to the regular senses with which a man is endowed should 
be exercised by every custom sprayer operator and those in control 
of spraying programs. Competent supervisors are essential. We must 
remember that there is some beauty in massed flower vegetation 
along our highways. Many wild flowers are killed by indiscriminate 
spraying. It is not very often that tremendous flower populations are 
found in extremely weedy areas. Generally speaking, the most beauti- 
ful wild flower displays are found in areas where there is a relatively 
pure stand of grass. However, we must remember that wild flowers 
cannot “pack their old kit bag” and move on into other areas. When 
wild flower populations are heavy and extensive, spraying probably 
should not be done. On the other hand as we have mentioned before, 
it is very seldom that you find heavy wild flower populations in 
extremely weedy or brushy areas. Good judgment on the part of the 
operator can readily tell such areas and these should not be sprayed. 

The elimination of game cover has very frequently been cited as a 
reason for discontinuing roadside spraying. Actually inumerable 
animals are killed, both on primary highways, and along county, 
trunk and local roads, by fast moving traffic. The more we can dis- 











lity 
ich 
we 
ex- 

of 
ite- 
nd- 
ind 


ust 
ym- 
ust 
ob- 

ol 
ing 
rm 
be 
ted 
ubs 
nti- 
nd- 
ed. 
pe- 
ind 
yell 
ms, 
ese 
ob. 
1ed 
on- 

in 
uld 
rol 
ust 
ion 
ate 
are 
uti- 
ely 
ers 
ren 
bly 
re, 

in 
the 
ed. 
iS a 
ble 
ity, 
dis- 


WEEDS 23 





courage animals from frequenting such areas, the more game we will 
eventually conserve. Actually roadside spraying is a blessing in dis- 
guise. If the cover is not present along the roadside, such animals 
will gradually move into wildlife preserves, gullies, ravines, farm 
shelterbelts, and other thickets, and into our timbered and park 
lands where they will be much safer from fast moving traffic as well 
as poachers. A short airplane trip will quite soon convince almost 
anyone that the amount of land in road right-of-ways is quite small in 
comparison to the total amount of land. Good working relationships 
with adjacent farmers who control the majority of the land to en- 
courage them to establish more wild life areas, is a step in the proper 
direction. 

A fast developing program such as that encompassed by roadside 
and utility line spraying is bound to be misunderstood at its incep- 
tion. A good positive appioach to explain the meaning and the pur- 
poses of such a program is absolutely essential to its welfare. It must 
also be remembered that a roadside full of dead brush is not the most 
beautiful sight in the world. We must keep the ultimate vision in 
view. Eventually such dead brush will be eliminated by nature. Also, 
we can help dead brush elimination by helping crush down such 
dead vegetation with proper machinery. If this is done, grasses will 
heal the scars very rapidly and long brushy yrs ekki full of dead 
brush will not longer be common eyesores. Cooper ration between 
utility line spraying and county and highway spraying is highly de- 
sirable. One concern could possibly do the spraying, the other could 
help in the removal of such dead material. We can overcome all of 
the hazards which have been mentioned. What we need most is to 
undertake a good positive educational program to show what the 
eventual benefits of roadside spraying will be. We need well trained, 
conscientious operators, who are conscientious of their job and 
completely informed as to the potency of the chemicals involved. If 
we believe that our wild flowers and game populations are in im- 
minent danger of destruction through roadside spraying programs, 
then we should advocate the use of more city- and state-owned parks, 
game preserves, wildlife areas, etc. Wild flowers, which would seem 
to be in danger of elimination, could be transplanted by means of 
actual plants or seeds into parks, game preserves or other areas where 
they could grow and flourish unmolested. If such areas are made 
available, game will readily seek them out and inhabit them in 
preference to dusty, weedy, brush-infested roadsides. We could 
utilize a great many more extensive roadside parks. Many of the wild 
flowers which seem to be in danger of destruction could be trans- 
planted into such roadside parks, game preserves, and even into the 
gardens around our own homes. More farm ponds (such as are forth- 
coming now on an increased basis) aided and abetted by good soil 
erosion practices as advocated by the Soil Conservation Service and 
the establishment of more chapter- or individual-farmer owned wild- 
life areas such as advocated by the Izaak Walton League are all com- 
mendable steps which will more than offset any damage to wild life 
which will be done by roadside spraying programs. The very fact is 
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that we are woefully short of wildlife preserves, game areas, state and 
city-owned parks, roadside parks, farm ponds, man-made lakes, wild- 
life areas, etc. A good roadside spraying program which will hasten 
the day when more such recreational and wildlife areas are available 
is certainly commendable. The country as a whole, rural and urban 
dweller alike, has much to gain from a good constructive well- 
rounded, well-founded roadside spraying program. Roadside spray- 
ing programs like the automobile and the airplane, are here to stay. 
It is up to us to utilize its benefits and limit its hazards. We have 
everything to gain and very little to lose in a well-planned, well- 
executed roadside spraying program. 
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Determinations of the Effect of’ 
Several Herbicides on Soil Microorganisms 


D. E. Kratocuvit,? 
State College of Agriculture, Brookings, South Dakota 


ILLIons of acres in the United States are being chemically treated 
M each year for the control of weeds. Weed investigators have 
generally accepted the fact that certain herbicides affect certain 
plants to a greater degree than others. Because of this, numerous 
chemicals are being used. Except for 2,4-D, there has been little work 
done on the bactericidal and bacteriostatic properties of the recent 
herbicidal compounds. It is the purpose of this paper to report a 
study of the influence that several recommended and experimental 
herbicides have on the microbial activity of the soil population and 
to establish the usefulness of a simple procedure outlined by Nelson 
(8) in making preliminary determinations of this type. 

Investigators have studied the influence of 2,4-D on microorganic 
activity by several methods. Crafts (2), Hanks (5), Hamner, Moulton 
and Tukey (4), Taylor (12), Van Overbeek and Velez (13) report that 
2,4-D is relatively non-toxic to most plants after periods ranging 
from two to seven weeks in most soils. This period may be prolonged 
in dry soils. Payne and Fults (9) reported that 0.075 pound of 2,4-D 
acid per acre when mixed with the soil was sufficient to depress 
nodulation of roots of common beans. They do not indicate whether 
this was due to the effect on the free bacteria, or the depressing effect 
of the 2,4-D on the bean plants. Lewis and Hamner (6) found no 
influence of 2,4-D on Rhizobium leguminosarum — even at high con- 
centrations. This work was carried out by using seeded plates of 
bacteria and treating these plates by placing a filter paper disc 
dipped in 2,4-D over the media of the plate. Carlyle and Thorpe (1) 
studied the effect of 2,4-D on Rhizobium leguminosarum, R. phaseoli, 
R. trifolii, R. lupini, R. japonicum, and R. meliloti, using both live 
plant and plating methods. They concluded that the depressing effect 
on nitrogen fixing bacteria, if any, occurred as a result of the 
herbicidal response of the host plants; rather than the direct response 
of rhizobium living free in the soil. Martin (7) showed that low con- 
centrations (10 ppm.) of 2,4-D did not inhibit soil organisms and 
fungi. Heavier concentrations inhibited some microorganisms but 
not others, and was more toxic under acid conditions than under 
alkaline conditions. Smith, Dawson, and Wenzel (10) concluded that 
2,4-D at 1 ppm. to 100 ppm. had no significant effect on total plate 
counts of actinomyces, fungi, and protozoa in the silt loam soil 
used. Nitrite and nitrate formers, injured at 100 ppm. recovered in 
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10 to 14 days. Stevenson and Mitchell (11) reported that a fungus 
(Pencillium sp.) grew vigorously on 0.1 per cent 2,4-D in 0.5 per cent 
carbowax and potato dextrose agar at a pH of 5, 6, or 7, but was in- 
hibited at a pH of 8. Culler, Weiser and Wetman (3) detected no 
physiological changes due to 2,4-D in cultures of several bacteria 
associated with food spoilage. Fungi treated were inhibited only at 
very high concentrations of 2,4-D — 10,000 ppm. or higher. 

In general, information reported from the various investigators 
indicates that 2,4-D is relatively non-toxic to most microorganisms 
at low concentrations which would be about equal to the concentra- 
tions generally used in the field for weed control. 


MATERIALS AND METHODS 


Eight herbicidal chemicals were studied in this investigation. 
They were an amine salt of 2,4-D at rates equivalent to one, two, 
three or four pounds per acre, 2,4,5-T (2,4,5-trichlorophenoxyacetic 
acid) at rates of one, two, three, four, eight or 16 pounds per acre, 
sodium salt of PCP (pentachlorophenol) at two, four, eight or 16 
pounds per acre, sodium salt of TCA (trichloroacetic acid) at 10, 50, 
100 or 150 pounds per acre, IPC (isopropyl-N-phenylcarbamate) at 
four, eight, or 16 pounds per acre, E. H. No. 2 (dichloralurea) at 
two, four or eight pounds per acre, E. H. No. | (sodium 2,4-di- 
chloropheny] “‘cellosolve” sulphate) at one, two, four or eight pounds 
per acre, Endothal (disodium 3, 6-endoxohexahydrophthalate) at 
one, two, four or eight pounds per acre. All rates were calculated on 
an active ingredient basis. 

The technique used in this study is a modification of the one de- 
scribed and used by Nelson (8). The surface six inches of Barnes silt 
loam, from a field of red clover, was used for all determinations. 
After air drying the soil and removing all large roots and stems the 
soil was ground to pass through a 20 mesh sieve. The pH of the 
thoroughly mixed soil was found to be 6.45 on a | to 5 water dilution 
basis. Using 100 grams of soil and four grams of dextrose per sample 
a high media level for microorganic activity was obtained. The 
samples were placed in 250 cc Erlenmeyer flasks and treated with the 
chemicals at the rates mentioned earlier in the paper. Sufficient water 

was added to each sample when treated to bring the moisture con- 
tent of the soil to approximately 35 per cent by weight. Preliminary 
trials run on soil samples of various moisture content showed 35 per 
cent to be optimum for maximum microbial activity. The flasks were 
closed with one hole rubber stoppers through which a short piece of 
glass tubing was inserted. A four inch piece of pure gum rubber 
tubing was attached to the outer end of the glass tubing. Without 
clamping the rubber tubing the flasks were placed in a constant 
temperature water bath set at 30.5 degrees centigrade. Several trial 
runs proved this temperature to be close to optimum for most active 
growth of the organisms for the periods of incubation to be used. The 
dormant organisms in the soil were allowed to become active hv in- 
cubation for 48 hours with the flasks open. At the end of 48 bh. .s ol 
incubation, the flasks were closed with pressure clamps pice! on 
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the rubber tubing. After 4 hours of further incubation, the free end 
of the rubber tubing was attached to a suitable mercury manometer. 
The clamps were then released and the pressure inside the flask dis- 
placed the mercury in the manometer. This displacement was re- 
corded in centimeters. The gasses which built up the pressure were 
assumed to be the end product of the metabolism of microorganisms 
present in the soil samples. This assumption was proved by running 
samples of soil in which microorganisms had been killed by either 
oven sterilizing or by treating with toluene. The control samples did 
not show any mercury displacement. 

After the reading was recorded, the flask was disconnected from 
the manometer with pressure clamp open to permit the release of 
accumulated gas pressure and entrance of fresh air. The flasks were 
then closed and incubation continued with pressure readings re- 
peated at the end of two additional consecutive four hour periods. 
By this procedure readings were made after 52, 56 and 60 hours of 
incubation. Trial runs showed these periods of incubation to give 
an adequate indication of the relative microorganic activity. Pressure 
built up during 8 or 12 hours of closed incubation was sufficient to 
break the flasks. Periods of incubation of less than 4 hours did not 
permit the accumulation of sufficient gas to establish relative activity. 

Analysis of the data was made by running an analysis of variance 
on the readings recorded from one run of the constant temperature 
bath. This was done because of the variations in pressure observed 
for the check samples between consecutive runs of the water bath. 
These variations were established as being due to slight fluctuations 
in temperature brought about by minor fluctuations in electrical 
current of the local power generators. 


EXPERIMENTAL RESULTS 


All soil samples treated with comparable field rates of the eight 
chemicals included in this study showed increases in gas pressure 
readings from 52 to 60 hours. The increase in pressure varied be- 
tween rates of each chemical. Trichloroacetic acid, PCP, IPC and 
E.H. No. 2 gave a marked decrease in gas pressure in comparison to 
checks. The decrease in pressure in TCA and PCP treated soil 
samples was more severe than in IPC and E.H. No. 2. Analysis of 
variance determinations showed TCA at 10, 50, 100 or 150 Ibs. per 
acre, PCP at four, eight or 16 pounds per acre, IPC at eight, 16 on 
32 pounds per acre and E.H. No. 2 at two, four or eight pounds per 
acre had significantly reduced the microorganic activity in the soil 
samples at the 1% level. PCP at 2 pounds per acre and IPC at four 
pounds per acre did not decrease gas pressure significantly. TCA 
at rates of 100 or 150 pounds per acre reduced the microorganic 
activity in comparison to check samples more than did any of the 
other chemicals. The centimeters of mercury displacement for 100 
Ibs. per acre of TCA was 4.2, in comparison to an average of 11.4 for 
ue check samples in this trial. The investigation indicated that ap- 
plicaions of PCP in excess of 2 Ibs. per acre have a depressing effect 
on m vorganic activity. This depressing effect is reasonable con- 
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Fic. 1. Microbial activity in so.i ated with several herbicides at various 
rates and measnred in centimet rs of mercury pressure after uniform pe 
riods of incub . A. One, two, three, or four pounds per acre 2,4-D. B. 
One, two, three, ‘our, eight, or 16 pounds per acre 2,4,5-T. C. Ten, 50, 100, 


or 150 pounds per acre TCA. D. Two, four, eight, or 16 pounds per acre 
PCP. 


sidering the fact that PCP is being used generally as a wood preserva- 
tive. TCA at accepted field rates for weed control however decreased 
the microbial activity more than did PCP at rates in excess of those 
recommended for weed control. 

The graphs in Figs. | and 2 represent the gas pressure readings 
for each treatment rate of each chemical included in this study. 
Check lines are an average of pressure readings for all checks run at 
the time each chemical was studied. 

Analysis of the recorded pressure readings for rates of 2,4-D, 
2,4,5-T, or Endothal, showed that there had been no significant re- 
duction in microbial activity by these chemicals. The lack of de- 
pression of microbial activity by 2,4-D using this method, checks with 
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Fic. 2. Microbial activity of soil treated with several herbicides at various 
rates and measured in centimeters of mercury pressure after uniform pe 
riods of incubation. E. Four, eight, 16, or $32 pounds per acre IPC. F. One, 
two, four, or eight pounds per acre Endothal. G. Two, four, or eight pounds 
per acre E.H. No. 2. H. One, two, four, or eight pounds per acre E.H. 
No. I. 


the general consensus of opinion of other workers using plating 
methods. 

The chemical, E.H. No. | showed pressure readings that were 
slightly higher than that of the check samples. The analysis of 
variance established a significant increase in microbial activity for the 
highest rate of E.H. No. 1, that of eight pounds per acre. 


SUMMARY AND CONCLUSIONS 


One hundred gram samples of Barnes silt loam were treated at 
several field rates with eight herbicidal chemicals. Soil samples con- 
taining 35% moisture were placed in 250 cc. Erlenmeyer flasks and 
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incubated in a constant temperature water bath at 30.5 degrees 
centigrade. Following a short period of incubation to activate micro- 
organisms, the flasks were closed and incubation continued for a total 
period of 52, 56 or 60 hours. Determinations of gas pressure evolved 
through the activity of the soil borne bacteria and fungi were made 
at these intervals, by using a suitable mercury manometer. The 
validity of using evolved gas pressure as an indication of micro- 
organic activity was established by comparing the relative gas pres- 
sures evolved in oven sterilized or toluene treated samples with un- 
treated check samples of soil. 

Relative effect of the several chemicals at the various rates of ap- 
plication investigated here was established by analyzing data com- 
paring gas pressure evolved from treated soils, with similar determi- 
nations recorded for untreated, but otherwise comparable check 
samples of soil. 

The eight herbicidal chemicals fell into three categories. 

1. Significant reduction in soil microbial activity was brought about 
by applications of TCA, PCP, IPC and E.H. No. 2. TCA caused 
more reduction than did the other three chemicals. 

2. No significant influence on relative microorganic activity was in- 

dicated by 2,4-D, 2,4,5-T and Endothal at rates of treatment in- 

cluded in this study. 

A stimulatory effect on microbial activity was indicated by E.H. 

No. 1. The degree of stimulation increased with increases in 

amount of chemical applied. At eight pounds per acre the 

stimulatory effect was statistically significant in comparison to 
check samples run at the same time. 


Se 
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Johnson Grass Control in Sugarcane 


E. R. STaMPeER and S. J. P. CHILtTon 
Agricultural Experiment Station, Baton Rouge, Louisiana 


T° LouIsIANA approximately 300,000 acres of sugarcane are grown 
each year for the manufacture of sugar. Another 125,000 acres 
are necessary for the rotation program, making approximately 425,- 
000 acres devoted to the production of cane. Of these, 100,000 acres 
were estimated in 1950 (7) to be so badly infested with Johnson 
grass (Fig. 1) that a control program was necessary to obtain economic 
yields of cane. In addition to this acreage, headlands, ditchbanks, 
and roadsides of many additional plantations were infested with 
Johnson grass and constituted a potential threat to the cane fields. 

The cane rotation practiced has contributed to the infestations. 
Sugar cane is planted in the summer and early fall of one year and 
is harvested in October, November, and December of the next year. 
This is the first or plant cane crop. The cane is then fertilized and 
cultivated, and another crop is harvested the next year in the fall. 
This is the first stubble crop. A great deal of this cane is then grown 
another year and harvested (the second stubble crop). As a result of 





we ‘ 
Fic. 1. Sugarcane field to be fallow plowed before planting to sugarcane 
showing Johnson grass infestation. 
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this system, Johnson grass plants being perennial, when once estab- 
lished in the cane row, grow and spread for a period of two or three 
years without being disturbed by plowing out the rows. There is also 
the same long period for the accumulation of new plants as seed 
germinate, and pieces of rhizomes are spread from one part of the 
row to another by cultivation and establish new plants. 

As cane is harvested in October, November, and December, and 
planted in August, September, and October, it is obvious that a grow- 
ing season must intervene between the last stubble crop harvested 
and the next planting of sugarcane. In the usual rotation this period 
has been used for the growing of a crop of soybeans to be turned 
under for organic matter and nitrogen, or a crop of corn and soy- 
beans, the corn being harvested and the corn stalks and soybeans 
being turned under. This crop has perpetuated the Johnson grass 
from rhizomes and the plant cane crop starts off thoroughly infested 
with this weed. It has also been found that large quantities of seed 
are produced in many fields of infested cane and this residue of seed 
(6), contributes to the infestations. 

Previous to 1940, a great deal of labor was available in the cane 
area and Johnson grass was held in check by continuous hoeing and 
digging. Mechanization was at a relatively low level. The impact of 
the war years, resulting in a shortage of labor and an almost com- 
plete mechanization of the field operations, built up over a period of 
years, greater and greater infestations, until the Johnson grass prob- 
lem became a very serious one. As a result, in 1946, research was be- 
gun both by State agencies and members of the industry on an in- 
tensive scale to determine the best methods of reducing Johnson grass 
to a reasonable level, with the hope of eventual eradication. An 
analysis of the problems indicated information was essential on both 
the methods of control and the Johnson grass plant. The research was 
thus directed towards obtaining information on the following: 


(1) The cleaning up of infestations of large Johnson grass plants in 
the year no cane is grown (i.e., the soybean year). 

(2) The number of Johnson grass seed present in the soil, and the 
time they would remain viable. 

(3) The prevention of reinfestations from seedlings in the plant cane 
crop so that the stubble crops could be raised economically. 

(4) Methods of reducing Johnson grass infestations in the stubble 
crops to reduce seed production and also to obtain economic 
yields without necessarily eliminating Johnson grass. 

(5) The eradication of Johnson grass plants on ditchbanks and 
headlands. 


This paper summarizes the research done, the results obtained, 
and the program which has resulted from the investigations. 


THE ERADICATION OF LARGE JOHNSON GRASS IN INFESTED FIELDS 


In 1941, Mr. Burden, manager of one of the large cane plantations, 
reported (3) that continuous plowing (8 to 10 plowings) during the 
year no cane was grown, gave very good reduction of the large John- 
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son grass plants in the field. This program was gradually adopted 
by many other individuals, and at present, on the large plantations, 
as much as 1,000 acres are fallow plowed, the term used to describe 
this operation, per year. Costs are estimated at present to be $12.50 to 
$15.00 an acre exclusive of the capital investment in the tractors and 
plows and without depreciation being taken into account. 

Table | gives the results of a test by the Experiment Station with 
different numbers of plowings per season and the amount of live 
rhizomes per acre in a badly infested field. Indications are that more 
than 6 plowings are necessary for eradication. 


Table 1. Effect of number of plowings on live rhizomes of Johnson grass in 
a sugarcane field in 1949. 

















No. | ml Live rhizomes in Ibs. per acre | P . 
> | er cen 
Operationt plowings | plowings | ae _______| reduction 
| in weeks | 0- 6” soil 6-24" soil Total 
. ie a 0 0 16.912 | 2.796 | 19.708 | 0 
Plowing Te 2 6 3,446 | 202 | 3,648 81.5 
Plowing iil aK id 3 4 | 5,527 309 | 5,836 | 70.0 
Plowing 6 2 | 16f | 0 16 | 99.9 


tEach experimental plot was 2 acre. Each figure represents average of three samplings of 1 square 


yard (total 27 square feet). 
tThis represents 800-1000 feet rhizomes per acre. 


A large number of chemicals have been tried experimentally to de- 
termine if Johnson grass could be eradicated in the cane fields more 
efficiently or at less expense than by fallow plowing. However, the 
large amounts of live rhizomes present in the fields (19,708 Ibs. shown 
in Table 1), and the necessity of almost complete eradication, has 
made necessary the use of such high rates that costs become pro- 
hibitive and soil sterility with the resultant reduction in cane yields 
a dominant factor. Unless much more efficient chemicals are found, 
there seems little possibility of substituting chemicals for fallow 
plowing. 

SEED PRODUCTION IN CANE FIELDS 


In certain areas fallowing gave satisfactory control of Johnson grass 
and little further attention was necessary, other than hand rogueing 
of the surviving plants from rhizomes and the few plants that came 
from seedlings. In other areas, reinfestation from seedlings was so 
bad (Fig. 2) that while a plant cane crop could be raised, first stubble 
yields dropped excessively, and second stubble yields became un- 
economic and were not grown. This may be seen in Table 2 which 
are yields reported by Best and Gibbens (2), the managers of several 
plantations, all of which were badly infested with Johnson grass. 
While plant cane yields were increased, first stubble yields remained 
approximately the same after fallow plowing was pri acticed. In addi- 
tion, a large number of seed were produced in the first stubble crop 
and the fields became reinfested with Johnson grass seed. 

It became necessary to determine the number of seed present in 
infested cane fields, the effect of fallow plowing on these seed popula- 
tions, and the length of time Johnson grass seed remained viable in 
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Fic. 2. Field planted to sugarcane after one season of continuous plowing, 
shy wing reinfestation from Johnson grass seedlings in fail. 


the soil. A large number of soil samplings were made in plant cane 
after fallow plowing, in stubble fields, and in fields where corn and 
beans were raised and then plowed sufficiently to kill most of the 
rhizomes before planting to cane. 

Results reported by Phillips and Chilton (6) indicated an average 
of 1,657,195 viable seed to the acre on 10 plantations where Johnson 
grass infestations in stubble cane were bad. The average number of 
seed present after fallow plowing for one season was 98,000, with 


Table 2. Effect of fallow plowing on plant cane and succeeding Ist stubble 
crop yields on Cinclare plantation.+ 


Yields in tons per acre} 


Crop 
1947-1948 | 1948-1949 
No fallow plowing Fallow plowing Difference 
Plant cane 16.06 22 6.71 
First stubble 11.52 12.98 +1.46 
tThe yields are averages of ca. 1100 acres of plant cane and ca. 1100 acres of 1st stubble each year 


TFrom Best and Gibbens (2) 
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some fields showing as much as 250,000 per acre of soil 214 inches 
deep. These seed occurred evenly in the row to a depth of 1214 to 15 
inches giving 500,000 to 1,500,000 viable seed per acre capable of 
germination when conditions were favorable. Reinfestation after 
cleaning up a field by fallow plowing was very heavy, even where in- 
tensive hoeing was done. Seed populations were so heavy where corn 
and soybeans were raised that any seedling control was impossible. 

The length of time that Johnson grass seed remain viable in the 
soil determines to a great extent the intensity of Johnson grass con- 
trol to be applied commercially on a plantation. Three experiments 
were made to obtain information on this. In one, periodic soil 
sampling was done in a highly infested field in the part of the row 
which was not disturbed by cultivation and to which seed were not 
added. Results in Table 3 indicate that fallow plowing, a plant cane 
crop, and a first stubble crop (3 years) without the addition of new 
seed should reduce Johnson grass seed populations to a reasonable 
level. In two other tests, fields of approximately 2 acres each were 
fallow plowed, planted to cane and hand rogued as necessary in the 
plant cane and first stubble crops to prevent the addition of new 
seed. These fields were then planted to soybeans and only an occa- 
sional seedling was found. Initial samplings when the cane was 
planted indicated that approximately 90,000 seed per acre 214 inches 
deep were present. 


Table 3. Viability of Johnson grass seed in sugarcane field from 1947 through 
1949. 














Number Number viable | Per cent 
Date soil collected Aget soil samples seed per acre | of original 
used 24" deep 
March 19, 1948 an te 8 mos. 12 4,124,617 | 100.0 
April 3, 1949 20 mos. | 18 701,514 17.0 
November 9, 1949... .. ‘x 27 mos. 18 56,119 1.3 
tJuly 20, 1947 considered last day seed matured as field plowed on that day 


tEach sample 3.3 Ibs. 


These data indicate that a control program based on fallow plow- 
ing followed by intensive seedling control in the plant cane crop 
should reduce seed infestations to a satisfactory level. 


SEEDLING CONTROL 


Cane is usually planted in fallow plowed lands in August and 
September. This gives sufficient time before cold weather for a crop 
of Johnson grass seedlings to grow and produce rhizomes (Fig. 2). In 
the spring, there is a period of three to three and a half months dur- 
ing which another crop of seedlings appears when conditions are 
favorable. This necessitates in the plant cane crop, control of seed- 
lings six weeks to two months in the fall plus three to three and a 
half months in spring, or almost five months in all. Since the cultiva- 
tion of the plant cane builds up the row about four inches with soil 
from the sides and middles, there is usually little difficulty with seed- 
lings in the first stubble crop. 
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In the search for control methods, a large number of chemicals 
alone and together were tried experimentally. Chemicals in combina- 
tion with flame cultivation were also tried (9). Previously, Simon, co- 
operating with Bourgeois and Barrow (1) had used 2,4-D as a pre- 
emergence spray and satisfactory control was obtained where seed in- 
festations were not too high. After the screening program, two 
methods were found which did not cause injury to cane and which 
offered sufficient promise for large scale testing. These were (1) 
the use of 2,4-D as a preemergence spray at 2 lbs. acid equivalent 
per acre followed by flame cultivation (Fig. 3); the flame cultivation 
killed most of the surviving Johnson grass seedlings if done before a 
normal root system was developed by the seedlings following the 
effects of the 2,4-D, and (2) The use of TCA (sodium trichloroace- 
tate) as a preemergence spray (Fig. 4) or post-emergence spray. 

In the fall of 1948, large scale tests were begun in fallow plowed 
land, using tractor drawn three row sprayers, to obtain the neces- 
sary information on Johnson grass control, stands of sugarcane, yields 
of sugarcane and sugar, and costs. It had been found previously that 
only field scale experiments would be satisfactory as a measure of the 
materials and methods used, as invariably efficiencies dropped when 
small plot treatments were translated into field applications. It was 





Fic. 3. Effect of 2,4-D preemergence sprays on Johnson grass seedlings. Un- 
treated row left center. 








Fic. 4. Above: drill treated in spring with TCA. Below: untreated drill. 


also found that efficiencies needed were so high that some hand 
rogueing was necessary and this practice was added to the program. 

Table 4 gives the results of two years experiments on control of 
seedling reinfestations in the plant cane crop of sugarcane. The data 
show that 2,4-D used alone was insufficient for satisfactory control 
and that TCA was more efficient in general than 2,4-D plus flame 
cultivation. It is of interest to note that final control for the whole 
period of the plant cane crop should be 95 per cent or better to re- 
duce Johnson grass infestations to a reasonable level. This requires 
almost complete control both in the fall and spring, a very difficult 
goal on a field scale. 

The yields of plant cane and first stubble in the first series of tests 
and of plant cane in the second series of tests are given in Tables 5 
and 6. Increments of both cane and sugar were sufficiently high to 
justify the program. 
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Table 4. Comparative control of Johnson grass seedlings in plant cane in 


1949-1950. 
| | 
Check | Treated 
Tr Number Per cent 
reatment ee _ | Stools per | ,. | Stools per | control 
Foot row | foot drill | Foot row | foot drill 
| |} counted | (4 each) | counted (1 each) 
2,.4-D 11,010 4.7’ 23.150 20.0’ 76.5 
2,4-D + flame cultivation 7 9,440 | 3.4’ 51,160 52.3’ 93.5 
TCA ~ 12.560 4.0’ 20.600 79 6’ 950 


Table 5. Effect of Johnson grass and chemicals on yields of sugarcane in 
plant and first stubble crops. 


| Yields in tons cane per acre 


Treatmentt | Number Increase 
| tests | Check Treated (tons per acre) 
Plant Cane (2 Year's Tests) 
2.4-D 4 19.45 25.08 5.63 
2.4-D + flame cultivation 6 19.23 7.79 8.56 
TCA 6 | 19.23 | 25.30 07? 
First Stubble (1 Year's Tests) 
2,4-D 3 17.04 18.53 1.49 
2.4-D + flame cultivation 3 17.04 31.38 14.34 
TCA 3 | 17.04 29.27 12.23 


Treatments all included one hand rogucing in fall and two in spring Check piots hoed as done on 


Table 6. Effect of Johnson grass and chemicals on yields of sugar in plant 
and first stubble crops of sugarcane. 


j 
Yields ir. Ibs. 96° sugar acre 
Number | Increase 


Svestenenty tests | . Ibs. 96° sugar) 
— | Check Treated ‘ 1g: 


Plant Cane (2 Year's Fests) 


RAED. sass 4 3157 4159 | 1002 
2.4-D + flame cultivation 6 | 3224 4623 1399 
TCA ve | 6 | 3224 4303 1079 
First Stubble (1 Year's Tests) 
1 2,4-D ;. tt aes 3173 11 
2,4- 4 + flame cultivation 3 | 3162 5480 2318 
q TCA....... 3 | 3162 5052 1890 
f +Same plots ; as in Table 5 
a . . 
Costs were kept and it was found that the complete program, in- 
‘ cluding chemicals, application, and hand rogueing amounted to 
$12.00 to $15.00 an acre. From this should be deducted the $6.00 to 
$12.00 an acre for hoeing which had been used previously. This 
' amounts to $3.00 to $6.00 an acre for Johnson grass control in plant 


cane exclusive of fallow plowing. Best and Gibbens (2) give data of 
application on a field scale indicating increases in yields of cane and 
decrease in labor costs sufficient to justify the use of the chemicals. 


> 
STUBBLE CANE 
) . . ° 
A large number of chemicals have been tried at different rates for 


the reduction of Johnson grass in badly infested stubble cane. 
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Godchaux (4) reported that sodium chlorate applied on the drill early 
enough gave economic increases in cane yields. However, certain 
varieties were most susceptible to sodium chlorate, and too late an 
application was often too severe in its effect on cane. Hagood (5) also 
presented results indicating that high rates of TCA or of sodium 
chlorate were valuable in reducing Johnson grass but were rather 
severe in their effect on cane. 

The use of relatively low rates of TCA early in the spring on the 
drill before Johnson grass rhizomes sprout has shown promise (8). 
The data from several three row tests in 1950 given in Table 7 in- 
dicate economic returns in cane (Fig. 5). Further studies are needed 
on this type of control. 


DITCHBANKS AND HEADLANDS 


The elimination of Johnson grass on ditchbanks and headlands be- 
comes necessary as infestations are reduced in cane fields, and also 
is needed on plantations where field infestations are low but ditch- 
bank infestations are high. Godchaux (4) reported that sodium 
chlorate where used and amortized over a period of several years, costs 
less than the routine mowing and other practices necessary to keep 





Fic. 5. Effect of TCA on suppression of Johnson grass rhizomes in sugar 
cane stubble. Hoed check on right. 
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Table 7. Effect of TCA on yields of sugarcane and sugar in stubble badly 
infested with Johnson grass in 1950. 


Test Check 
~ (hoed) 3% 634 10 








Lbs. 100 per cent TCA per acre applied on 24” of drill 








Yields in Tons Cane to Acre 


St. Delphine. .... | 4.38 | 10.20 | 12.55 16.38 
Evergreen 1 : | 16.90 22.25 26.90 22.73 
Evergreen 2.. | 15.88 | 19.98 17.93 22.63 
McCall........ | 15.66 | 20.02 22.84 24.56 
Averages | 13.21 18.11 20.06 21.58 
Differences... . + 4.91 + 6.85 | + 8.37 
Yields in Pounds 96° Sugar to Acre 
St. Delphine 846 | 1670 | 2360 3061 
Evergreen 1 3318 4202 | 4796 4052 
Evergreen 2 2970 | 3806 | 3494 | 4056 
McCall... ve 2096 | 2703 3095 3759 
Averages... | 2308 3905 3436 } 3732 
Differences : + 787 | +1128 +1424 





Johnson grass under control. The results of the Experiment Station 
(5) indicated that TCA at 160 to 200 Ibs. per acre killed large John- 
son grass plants, but after it dissipated from the soil, seedlings came 
up and reinfestation occurred. Sodium chlorate at 600 Ibs. per acre 
gave good control and soil sterility lasted long enough to prevent 
reinfestation from seedlings. 


DISCUSSION 


The control of Johnson grass in sugarcane is still far from a 
permanent and easy solution. The necessity of such a high degree of 
control of seedling infestations over a long period of time requires an 
attention to detail difficult to obtain on a large plantation with over- 
seers unaquainted with spraying equipment. Heavy rains often make 
it difficult to apply sprays and to use the flame cultivator at the cor- 
rect time. However, where control practices have been used as recom- 
mended, the drop in Johnson grass infestations are very obvious. 

The program at present indicates that a fallow plow program to 
start the plant cane crop free of rhizomes, plus intensive seedling 
control in the plant cane crop, and the reduction to the minimum 
of seed production in first stubble, either by chemicals or hand labor, 
should make it possible, after another fallow plowing, to bring John- 
son grass under control. At the same time yields of cane should be 
increased more than enough to make a profit on the program. While 
not discussed in this paper, if Johnson grass is controlled, other weeds 
are taken care of as a result of the practices recommended. 
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Influence of Different Carriers upon the Inhibitory 
Properties of Growth-Regulatory Sprays’ 


W. B. ENnis, JR.,? 
Mississippi Agricultural Experiment Station, State College, Miss. 


oo workers have reported that the activity of certain plant- 
growth regulators is influenced by the particular carrier em- 
ployed in applying the materials to the plants (1,2,3,4). The com- 

ound 2,4-D is more inhibitory to Kidney bean plants when applied 
in a Carbowax 1500 aqueous solution than in wholly aqueous solu- 
tion (1). The inhibitory effectiveness of oil sprays of 2,4-D is re- 
duced little by rainfall whereas wholly aqueous sprays may be ren- 
dered almost noneffective by rainfall a few minutes after treatment 
(5). Rice (4) has reported a greater amount of absorption of NH, 
2,4-D by leaves when Carbowax 1500 is included in aqueous solu- 
tions than occurs when wholly aqueous solutions are employed. 
The results presented herein are from additional studies on the 
effects of different carriers and formulations on the inhibitory 
properties of selected plant growth-regulators. 


GREENHOUSE STUDIES 

Several greenhouse experiments have shown that oil sprays of 2,4- 
dichlorophenoxyacetic acid (2,4-D) and 2,4,5-trichlorophenoxyacetic 
acid (2,4,5-T) are more inhibitory to young soybean and Kidney bean 
plants than aqueous sprays of the compounds. Volume of spray in 
these experiments did not exceed 5 ml. per sq. yd. Since certain com- 
mercial formulations of 2,4-D and 2,4,5-T may be used in either 
water or oil solutions certain greenhouse experiments were made to 
test the inhibitory properties of the compounds when applied in 
water and in oil. Esteron 44 (44 per cent isopropyl 2,4-D) and a 43 per 
cent isopropyl 2,4,5-trichlorophenoxyacetate formulation, both sup- 
plied by Dow Chemical Company, were diluted to appropriate con- 
centrations with water and #2 diesel fuel oil and sprayed on young 
potted Kidney bean plants. The oil spray of both compounds was 
more inhibitory than the water spray, however the difference be- 
tween the oil and water formulation of isopropyl 2,4,5-T was more 
striking than for isopropyl 2,4-D (Table 1). 

In view of the increased effectiveness of the oil over the water 
spray another greenhouse experiment was made to test the influence 
of adding only 5 per cent oil to the carrier. Appropriate concentra- 
tions were made from the commercial preparations of the isopropyl 
esters of 2,4-D and 2,4,5-T by diluting with water, Deobase (a rela- 
tively innocuous light oil), and an oil-emulsion prepared by emulsify- 
ing Deobase in water containing 0.23 per cent Santomerse D. 

Nine-day-old Kidney bean plants, selected for uniformity, were 
sprayed with 100 and 200 p.p.m. of the compounds in three different 

carriers at a volume rate of 5 ml. per sq. yd. Five plants made up 


‘Contribution from Camp Detrick, Frederick, Maryland. 
*Formerly Research Agronomist, Camp Detrick, Maryland. 
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, Table 1. Mean green weight (g.) per plant of all trifoliolate leaf blades 
18 days following spray application to young Kidney bean plants of isopropyl 
2,4-D and isopropyl 2,4,5-T in water and #2 diesel fuel oil. Volume of 
spray was 5 ml. per sq. yd. 

















Carrier 
Compound p.p.m. a 

Water Oil 
NE SIG i 55 tin pw dsc cnewnebase — cana 100 9.4 8.3 
200 9.3 5.8 
Isopropyl 2,4,5-TT........... 3 =i - “erty 100 9.7 3.7 
200 7.3 0.3 

Ls «eth wins s thd ednle ed a Oe ee : 0 7 i x 








tCommercial formulations prepared by Dow Chemical Co., Esteron 44 (44 per cent isopropyl 
ester of 2,4-D) and 43 per cent isopropyl! ester of 2,4,5-T. 


each treatment. Green weights of all trifoliolate leaf blades above the 
simple leaves were taken as criteria of effectiveness. Yield data are 
given in Table 2. 

The inhibitory effectiveness of both compounds was greater when 
applied in 5 per cent oil-emulsion and Deobase carriers than in a 
water carrier. Yield differences attributable to the oil-emulsion and 
Deobase treatments were not significant at the 5 per cent level. 


FreELp STUDIES 


To test further the influence of different carriers on the inhibitory 
properties of growth-regulator sprays certain field-plot experiments 
were made using field-grown crop species as test material. 

Replicated plots of soybean, var. Lincoln, were sprayed in 1948 
with 2,4-dichlorophenoxyacetic acid (2,4-D) and 2,4,5-trichlorophen- 
oxyacetic acid (2,4,5-T) in five different carriers. The solutions were 
applied at a volume rate of 3 ml. per sq. yd. with a DeVilbiss type 
MBC spray gun (pressure feed) fitted with type MBC-231 Decorators’ 
combination spray head and veiling cap. The pressure and fluid 
adjustments were regulated so that a fine droplet spray was produced. 
A movable spray chamber, having a light metal frame and covered 
with a wind-resistant cloth, was used around the plots during the 





Table 2. Mean greer weight (g.) per plant of all trifoliolate leaf blades on 
Kidney beans 8 days following spray a of isopropyl 2,4-D and 
isopropyl 2,4,5-T in 3 different earriers. Volume of spray was 5 ml. per sq. yd. 





| 
| 


Carrier 
Compound | p.p.m . 
| 5 per cent 
Water oil-emulsion Deobase 
Isopropy! 2,4-Dt 109 2.98 1.34 1.06 
| 200 | 1.92 0.50 0.22 
Isopropyl! 2,4,5-TT 100 2.78 0.62 0.28 
| 200 | 1.18 0.16 | 0.10 
| | i 
Untreated 0 | 4.68 








Minimum significant difference between means at the 5 per cent level of probability is 0.57 g.; 
at the 1 per cent level is 0.76 g 

tCommercial formulations of Dow Chemical Company, Esteron 44 (44 per cent isopropyl! ester 
of 2,4-D) and 43 per cent isopropyl! ester of 2,4,5-T. 
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Fic. 1. Spray chamber used in spraying field plots. 


spray operation (Fig. 1). The chamber was five feet in height and 
could be telescoped to fit the various standard size plots used in the 
experiments. Normally one end of the chamber, leeward to the wind, 
was left open to facilitate spraying. Plots consisted of 3 rows 18 ft. 
long from which the center rod portion of each row in the plot was 
harvested for yield determinations. 

The oil-solutions and oil-emulsions of 2,4-D and 2,4,5-T were pre- 
pared by dissolving the acids in tributylphosphate (1 g. to 2 ml.) and 
then diluting to the appropriate concentration with #2 diesel oil. 
The emulsions contained 5 per cent #2 diesel oil and 0.33 per cent 
Santomerse D; they were made reasonably stable by passing the ma- 
terials through a laboratory emulsifier three times. The acids were 
converted to the triethanolamine salts in preparing the wholly 
aqueous solutions and the formulations containing surface-active 
substances. 

The yield data from two experiments are summarized in Table 3. 
The compound 2,4-D applied in a wholly-aqueous and a | per cent- 
Tween-20-aqueous spray was less inhibitory than when applied in 
the carriers | per cent Tergitol 7, 5 per cent oil-emulsion and #2 
diesel oil. In general the latter two carriers appeared to be the most 
effective ones for both compounds. In comparison with a wholly 
aqueous carrier the inhibitory effectiveness of the compound 2,4,5-T 
was markedly improved by the addition of | per cent Tween 20 or 
1 per cent Tergitol 7 to water solutions of the compounds. At the 
highest level the compeund 2 4,5-T was applied, the oil-emulsion 
and oil sprays of the compound were significantly more inhibitory 
to the yeld of soybeans than similar applications in the other carriers. 

In another field experiment the compound 2,4-D in three different 
carriers was applied to sugar beets. The treatments were made to 
plots consisting of 3 rows 18 ft. long when the roots were about one 
inch in diameter. The applications were made in the same way as 
described for the soybean experiments. 

The yield data in Table 4 show that the oil and oil-emulsion sprays 
of 2,4-D were more inhibitory to sugar beets than the 0.5 per cent 
Santomerse D aqueous treatments. There was no significant differ- 
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Table 3. Mean yield of threshed soybeans in grams per plot (9 sq. yds.) 
following spray application of two plant growth-regulators in five different 
carriers. Applications in quadruplicate at 2 agent rates to plants in the late- 
blossom to early pod stage. Volume of ey was 3 mi. per sq. yd. 








Yield 





Carrier / 2,4- > ——<7 , 2.4.5-T 


0.5 > per cent t} 1. 1 2 2 per cent 0.15 per cent | 0.30 per cent 











pe a ren 1551 | 1406 | 1326 1002 
1 per cert Tween 20 (aqueous) f. owe de 1560 1292 885 672 
1 per cent Tergitol 7 quran y. Sykes 1526 1264 870 642 
5 per cent oil emulsion. i 1471 1170 872 378 
FR ME EDs 0b orcs escccescce : 1448 1143 741 394 
ae eee a 1726 1696 1618 1612 
M.S.D. 5 per cent?...........-. 100 1 7 7 
M.S.D. i per cent. . me | 135 135 117 117 








tTriethanolamine salts used in these carriers, 
Untreated plots excluded from analysis. 


ence between the oil and oil-emulsion treatments. These results are in 
accord with the preceding data obtained from similar experiments 
on other test plancs. 


DISCUSSION 


The results of both greenhouse and field experiments show that 
the particular carrier employed in applying 2,4-D and 2,4,5-T is 
important in determining the inhibitory activity. The addition of 
certain surface-active agents, such as Tergitol 7, to aqueous solutions 
of the compounds increases the inhibitory properties over that of 
wholly aqueous sprays. In general oil-emulsion and wholly oil sprays 
of the compounds appear to posses higher herbicidal activity than 
wholly aqueous sprays or aqueous sprays containing some surface- 
active agents. 

Judging from retention studies, not reported here, the varying ef- 
fectiveness of the compounds in different carriers may be assignable 
in part to unlike retention by the foliage of the sprays. Additionally, 
the different carriers probably influenced the absorption and the 
translocation of the compounds in the same manner as described by 
Mitchell and Linder (3) for radioactive 2,4-DI. They found that cer- 


Table 4. Mean yield of sugar beet roots in pounds per plot (9 sq. yds.) 106 
days after spray treatment with 2,4-D in 3 different carriers. Applications in 
quadruplicate on 30 June 1948 at a volume rate of 5 ml. per sq. yd. 


Yield 
Carrier 
).2 per cent | 0.5 per cent 
0.5 per cent Santomerse D (aqueous) f 32.2 13.5 
5 per cent oil emulsion. 17.2 5.5 
No. 2 diesel oil 21.6 7.2 
45.2 


Untreated....... 





Minimum significant difference between means at the five per cent level of probability is 
lb.; at the one per cent level is 6.8 Ib 
TTriethanolamine salt used 
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tain surface-active substances increased the absorption and transloca- 
tion of that compound in Black Valentine bean seedlings. 

Although some use is being made now of surface-active agents in 
nonselective aqueous herbicidal sprays the search for and the screen- 
ing of new surface-active substances should be made with a view to 
increasing further the herbicidal efficiency of sprays containing sub- 
stances such as 2,4-D and 2,4,5-T. Some attention probably should 
be given to the use of oil-emulsions and oils as carriers for these 
herbicides particularly in regions where rainfall frequently makes 
aqueous sprays innocuous. 


SUMMARY 


1. Oil and oil-emulsion sprays of 2,4-D and 2,4,5-T were more in- 
hibitory to soybean, Kidney bean and sugar beet than wholly aque- 
ous sprays. 

2. The inclusion of certain surface-active substances in aqueous 
sprays of 2,4-D and 2,4,5-T improved their herbicidal properties. 

3. The inhibitory effectiveness of aqueous sprays of commercial 
products of 2,4-D and 2,4,5-T was increased by incorporating 5 per 
cent of emulsified oil into the formulations. 
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Some Factors Influencing the Herbicidal Efficacy 
of Isopropyl N Phenyl Carbamate' 


By VirciL H. FREEp, 
Agricultural Experiment Station, Corvallis, Oregon 


INTRODUCTION 


HE ANNOUNCEMENT of the effectiveness of Isopropyl N phenyl 

carbamate as a graminicide received considerable interest by weed 
research workers. However, early attempts to control grasses with this 
chemical resulted in rather disappointing control. Subsequent work 
has shown that this can be largely attributed to improper usage of 
the material. Since this material 1s supposedly a growth regulating 
substance, it was reasoned that it should behave in a manner similar 
to 2,4-D. Study carried on in Oregon proved that this was not the 
case and that specific conditions are essential to maximum effective- 
ness of this chemical. 


Review Or THE LITERATURE 


The discovery of Isopropyl N phenyl carbamate as an herbicide 
was announced by Templeman (22). Thompson (24) reviewed the 
work on urethanes and pointed out the analogy of plant reactions to 
these substances and colchicine. Ennis (9) reported on the effect of 
IPC on Irish potatoes which was not significantly different from un- 
treated controls. Allard (1) pointed out this similarity of plant re- 
sponses to IPC and the hormone type materials. Taylor (21) indicated 
the variation of plant responses with respect to age and size of 
the plant in dealing with IPC in nutrient solutions. 

Carlson (2) first pointed out the effectiveness of this compound in 
destructions of rhizomes of perennial grasses. However, Wolcott (26) 
reported that in field experiments no control of quackgrass was 
achieved until rates of eight to ten pounds per acre were applied 
and thoroughly incorporated in the soil. Even under these condi- 
tions, stand reductions of only twenty-five per cent were obtained. 
However, Freed and Bierman (15) were able to bring about signif- 
icant control of quackgrass by proper use of this chemical. Dersheid 
(7) reports no outstanding success for the control of quackgrass and 
does not recommend its use. These indifferent results on the control 
of quackgrass perhaps can be explained on the basis of formulation 
and method of application as pointed out by Freed and Bierman 
(16). 

The size and age of the plant as determining responses to IPC 
were pointed out by Ennis (10). However, in his experiment, it is 
readily apparent that formulation is important in plant responses. 
While the age of the plant is extremely important in determining 
responses, the placement of the application appears to be nearly as 
‘Published as Technical Paper No. 696 with the approval of the Director of 
the Oregon Agricultural Experiment Station. Contribution of the Departments 
of Agricultural Chemistry and Farm Crops. 
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important. Ennis demonstrated that soil application gave markedly 
better results than application to the tops. 

There is great differential response between plant species to IPC, 
as demonstrated by Taylor (20). This differential species response 
has given rise to agronomic use of the chemical demonstrated by 
Lachman (18), Freed and Bierman (15, 16), and Carlson (3). 

The differential responses noted between the species may be ob- 
served as early as in the germinating stage. Therefore, a reasonable 
fact that this substance is a mitotic poison is brought out by Lefever 
(17), Deysson (8), and Ennis (11). It could be expected that this ma- 
terial would be most effectively used as a residual pre-emergence 
herbicide. This, of course, is borne out by the findings of Ennis and 
others in the differential responses of plants by age groups. It would 
follow, therefore, that since this material would be most effectively 
employed against annual plants during the germinating and early 
seedling stages that the length of residual effect would be of consider- 
able importance, in light of delayed or prolonged germination. Since 
this substance is an organic chemical, it is to be presumed that vari- 
ous factors of environment could greatly modify the length of 
residual action. It is patent, however, that there would be a direct 
correlation between the rate of application and length of activity. 
De Rose (4) found that under conditions of his experiment, using 
fifty pounds per acre IPC, the chemical would persist in the soil for 
more than sixty days. Newman (19) found this substance to be toxic 
to the microorganisms of the soil. De Rose (5) demonstrated that 
the soil organisms were responsible in a large measure to reduction 
of activity of IPC. This, of course, was facilitated by conditions of 
high temperature and moisture. 

While IPC is an outstanding member of the family of carbamates, 
it should be recognized that other chemicals related to this compound 
also possess activity. Templeman et al (23) prepared a number of 
compounds of this series and measured their activity. Freed (13) 
carried out a similar experiment with homologous series of alkyl 
alcohols. The Isopropyl derivative was by far the outstanding mem- 
ber of this group. It has been recently announced by Ennis (12), 
Witman and Newton (25), De Rose (6), and Freed (14) that the 
Metachloro derivative of IPC possesses high activity as an herbicide. 


MATERIALS AND METHODS 


In studying the factors influencing the effectiveness of IPC, one 
must differentiate between whether the object is to control perennial 
grasses or annual grasses. While the factors bearing on residual 
toxicity are the same in both cases, the time, method, and rate of 
application vary considerably. The problem undertaken for this 
study is divided roughly on the basis of annual grass control and 
perennial grass control. 

The materials used in this study included technical IPC, melting 
point eighty-four degrees Centigrade, 99.1 per cent pure, emulsifiable 
IPC formulated with ethyl acetate and ethylene dichloride, plus the 
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appropriate emulsifying agents, and containing either one or two 
pounds of technical IPC per gallon. The wettable IPC used, con- 
tained fifty per cent by weight technical IPC wetting agents and inert 
diluent. The one per cent dusts used were prepared from technical 
IPC and Pyrophyllite AB. 

Field trials were usually carried out on square rod plots, employ- 
ing a complete random block design with four replications. Timing 
of application rates and methods will be described in more detail 
with the presentation of experimental results. 

Greenhouse trials were usually carried out in pots having a surface 
area of 0.2 square foot, and the applications were made to give a 
certain rate in pounds per acre of technical material based on this 
area. A counted number of seeds were planted to each plot and the 
percentage germination and the weight yield per plot was noted. 

Trials conducted in the laboratory will be described in the text 
of the experimental results with presentation of experimental data. 


RESULTS AND DISCUSSION 
Perennial Grass 

In attempting to control grass with IPC, it was decided that one 
of the important factors that might be contributed to the effectiveness 
of its use would be the stage of growth of the grass. It was important, 
therefore, to find the stage of growth at which the plant could be 
most effectively treated. This trial was set up by plowing a quack- 
grass sod and permitting the quackgrass to make regrowth. The ma- 
terial was then applied at emergence, three inch, six inch, and nine 
inch stages of development. The treatment consisted of application 
of ten pounds of IPC in one hundred gallons of aromatic weed oil 
per acre. Prior experiments had shown this to be the most feasible 
application. Table 1 is a summary of the data so obtained. Five 
quadrat counts per plot were taken to calculate the average per cent 
control in relation to a check or untreated area. The data clearly 
indicate the relationship between plant size and responses to the 
chemical treatment. It is inferred from these data that the oil serves 
as a vehicle for carrying the IPC into the plant and the greater the 
leaf area, as indicated by size and age of the plant, a correspondingly 
greater amount of the chemical will be carried into the plant and 
crown and upper rhizome. 

In a series of four hundred plots established in 1947 to determine 
the effectiveness of IPC for the control of quackgrass, three principal 
factors were studied in a split plot factorial design. These factors 
were size and stage of development in relation to application of IPC, 





Table 1. Comparison of age of quackgrass in response to IPC. 


Stage of growth when treated Average per cent control 
I. <.bwt de dessbadanse ch 18.2 
3 inch.. F 6.5 
6 inch.... 18.2 
9 men.... 68.3 


Checks te 00.0 
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carrier or formulation of the material applied, and follow up prac- 
tice, including tillage. The data from this trial were comparable 
to the data from Table I, indicating that stage of development was 
a critical factor. Moreover, it was found that the carrier and follow 
up practice had a very significant effect on per cent control. In this 
trial, only the replications having a combination of oil carrier for 
the IPC, followed by cultivation gave any significant control of 
quackgrass. Table 2 summarizes this information. These data in- 
dicate little or no difference between the wettable and the emulsifi- 
able form when applied with oil as the carrier. Since the solubility 
of IPC in aromatic oil is sufficient to dissolve the required amount 
of IPC used in this trial, it is not surprising to find so little difference. 


Table 2. Summary of results obtained on quackgrass with IPC. 





Rate per acre Per cent 
Material Tillage of 
IPC Oil | | control 
(Ibs.) (gal.) 

Check | |None 0.0 
Check ome | \Disked | 18.3 
Wettable IPC. . 5 | |None 2.8 
Wettable IPC 5 | ~ | Disked 31.6 
Emulsifiable IPC and oil 5 120 None | 47.9 
Emulsifiable IPC and oil . ) ae Disked | 84.9 
Wettable IPC and oil 5 120 |None 16.5 
5 120 |Disked 81.1 


Wettable IPC and oil 


It has been found in dealing with annual grasses that moisture 
and temperature relationships become critical in residual toxicity of 
IPC. Accordingly, a trial was established to determine the effect of 
times of application on the effectiveness of control by IPC. Table 3 
presents this information. An attempt was made to have the quack- 
grass at the same stage of development at the different times of 
application. This was accomplished by mowing and permitting the 
regrowth to come back to the proper stage of development. It may be 
seen that the later summer applications are most effective. This is 
probably due to the shorter exposure to the high temperature of 
summer and the fact that soil moisture tends to be very low during 
the months of July and August under Western Oregon conditions. 
Similar trials carried out in the months of August, September, and 
October showed no significant difference at the five per cent level for 
the different times of application. Since IPC, even under the best of 
circumstances is not sufficiently effective to bring about complete 
control of quackgrass in one application, a series of mixtures of 
IPC with other chemicals was incorporated in a materials trial dur- 
ing the summer of 1950, This preliminary data is included in Table 


Table 3. Time of application of IPC in relation to effectiveness. 


Time Per cent control 


May 21.2 
une 28.7 
July 65.4 


August 70.1 
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Table 4. Effectiveness of IPC in combination with maleic hydrazide. 





Treatment Per cent control 
Maleic Hydrazide (1 week early), 4 lbs 88.4 
IPC, 12 Ibs 
3 Chloro IPC, 12 Ibs 55.0 
ho a 75.6 





4. This information suggests that the mixture of Maleic Hydrazide 
and IPC is superior to IPC alone. 


ANNUAL GRAss CONTROL 


Since IPC has been reported (8, 11, 17) to be a mitotic poison, it 
was reasoned that this material would be most effective against 
annual grass during the early germinating and seedling stage at 
which time cell division is occurring most rapidly. A greenhouse trial 
was established to evaluate the time of application with regard to the 
stage of development. Twenty seeds of Gray Winter Oats were 
planted in pots having an area of 0.2 square foot in Chehalis sandy 
loam soil. Immediately afterwards a one per cent dust of technical 
IPC was applied at a rate to give one pound of technical IPC per 
acre. A second treatment was made at the first leaf stage when the 
grain was three to four inches high and a third treatment made at 
the three leaf stage when the grain was seven to nine inches high. 
One month from the date of application the grain was harvested, 
together with the corresponding control grain, dried and weighed, 
and the reduction in yield was calculated in terms of a corresponding 
check. Table 5 presents the information gained from this trial. 


Table 5. Effect of age of plant on response of Gray Winter Oat to IPC at 





Per cent reduction in 
per cent of check 





Planting 98 
First leaf 14.2 
Third leaf... .... | Se 


This clearly demonstrates the rapidly decreasing effectiveness of 
application of IPC in growth stages. Observations made in the field 
however, under Western Oregon winter cenditions, indicate that 
IPC in sufficiently heavy rates may be effective on susceptible species 
up to the early boot stage of development. On other intermediate or 
semi-resistant species of such plants as Hordeum and Poa, observa- 
tions indicate the necessity of making applications at early germinat- 
ing stages. 

Since it becomes obvious that the length of residual effect of IPC is 
an important factor in regard to control of annual plants, it was 
felt necessary to determine the length of time that a given poundage 
of IPC would be effective. A Chehalis sandy loam soil, having a pH 
of 5.7 was put in pots having a surface area of 0.2 square foot. A one 
per cent dust of IPC was applied on the surface of this soil at a rate 
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to give the equivalent of 0, 2, 4, 8, and 16 pounds technical IPC per 
acre. These treatments were made in triplicate. Gray Winter Oats 
were then planted at the rate of ten seeds per pot and watered. The 
growth was harvested in fifteen days and immediately replanted. 
This process was continued until the heaviest rate of application 
gave a normal yield in relation to the check. The pots at all times 
were kept sufficiently watered to maintain normal growth. Table 6 
— this information expressed as the yield weight in per cent 
of check. 


Table 6. Residual effect of IPC with variations in dosage. 


7 
Days after treatment 





Pounds 
of IPC* |——— -|-—_——— - ——;-———— 
, -. | - |) a oe | 75 90 105 

0 100.0 100.0 | 100.0 100.0 100.0 | 100.0 100.0 
2 0.0 | 4.9 | 33.8 88.4 110.2 | 111.0 106.0 
4 0.0 | 0.0 | 0.12 | 50.5 104.5 | 106.5 98.0 
& | 0.0 0.0 0.0 | 0.80 93.8 | 95.0 98.0 
16 0.0 | 0.0 | 0.0 | .016 17.3 66.0 100.9 


*Rate in pounds per acre 


Because of the low solubility of IPC in water, it was not recognized 
at the ‘ime that the IPC might be chromatographed in the soil with 
a resu:..ng concentration of the material in the botton of the pot. 
Since the soil was not inverted and remixed, this would tend to give a 
lower value for the length of activity and would be a weakness in 
this trial. The data derived from this work, however, clearly in- 
dicates a longer residual effect than found by previous investigations. 
The two pound rate remained active for nearly thirty days and the 
heavier rates of application correspondingly longer. 

In an attempt to determine some of the factors involved in the 
length of residual effect of IPC, a trial was set up to determine the 
influence of temperature on the rate of breakdown and the influence 
of microorganisms on duration of activity. The procedure followed 
consisted of taking one thousand grams of Chehalis loam soil and 
sealing it in one gallon jars. One jar was autoclaved at fifteen pounds 
pressure for thirty minutes, one was held at 70° F, another held at 
42° F. Each of the above three soil samples had been previously 
mixed with technical IPC, containing ten parts per million by 
weight in the final mixture. A fourth sample of soil (with no added 
IPC) was held at 70° F. Thereafter a fifty gram sample from each 
was drawn at weekly intervals and placed in a petri dish. Ten seed of 
Gray Winter Oats were planted in triplicate. The elongation of the 
emergent shoot of each seed was measured at the end of two weeks 
after planting. The soil moisture level was maintained at thirty per 
cent by weight throughout the experiment. Table 7 summarizes 
this information in terms of the per cent of the control. 

It is patent from the foregoing data that the role of microorgan- 
isms in the destruction of IPC applied to the soil is extremely im- 
portant. It can only be assumed from the longer residual effect in 
the autoclaved soil that the lack of microorganismal action would 
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Table 7. Longevity of IPC activity as determined by shoot elongation of 
Gray Winter Oat. Data expressed as per cent of check. 


Sampling days after treatment 


Treatment 
14 | 21 28 | 35 42 | 49 | 56 
Autoclaved—10 ppm. IPC 70° F | 44 91] 4.1 8.3 12.5 
Not autoclaved—10 ppm. IPC 70° F ' 8.3} 25.0] 27.3 | 16.6 | 133.3 | 157.1 | 137.5 
Not autoclaved—10 ppm. IPC 42° F pe He oa ee 1 3.6 
Check—70° F. | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 


account for the greater activity. Further substantiation of this as- 
sumption would be borne out by the difference in length of residual 
activity at the 70° F temperature and the 42° F temperature. Ob- 
viously, the microorganisms would be more active at the elevated 
temperature, which would give rise to the more rapid breakdown 
of the IPC. 

In light of these findings, a further trial was established in the 
greenhouse to evaluate the effect of autoclaving as compared to non- 
autoclaving and additional adjustments of soil pH by calcium 
carbonate or lime. This was set up in triplicate on a Chehalis loam 
soil, having a pH of 5.4. Lime was applied to both autoclaved and 
unautoclaved soil at rates of 0, 1000 pounds per acre, 2000 pounds 
per acre, 4000 pounds per acre, and 8000 pounds per acre. The IPC 
was applied as a one per cent dust at a rate to give four pounds of 
technical IPC per acre. The soil was planted and moistened down 
immediately, the crop harvested in ten days and immediately re- 
planted at ten day intervals thereafter. Optimum moisture was 
maintained throughout the experiment by frequent overhead water- 
ing. Table 8 summarizes these data. 

The information presented herein again points to the important 
role of microorganisms in the breakdown of IPC. The role of lime, 
while not exactly known, appears to play an important part in loss 
of activity of IPC. There could be two obvious explanations for the 
importance of lime in this loss of activity. The first being alkaline 
hydrolysis of IPC, and the second, stimulation of organisms or an 
organism bringing about hydrolysis or destruction of IPC. Qualitative 
differences of microorganisms in the soil could well account for the 


Table 8. Effects of liming and autoclaving on longevity of IPC as determined 
by shoot elongation of Gray Winter Oat. Data expressed as per cent of check. 








Treatment Planting and days following treatment 
Autoclave | IPC_| CaCO, | First Second Third Fourth 
(Ibs.) | (Ibs.) 10 20 30 40 
Yes 0 0 100.0 100.0 100.0 100.0 
Yes 4 0 0.0 | 0.0 0.0 26.1 
Yes 4 1000 | 0.9 0.0 0.4 84.6 
Yes 4 2000 0.0 0.0 0.0 118.4 
Yes 4 4000 0.0 0.0 21.2 96.5 
Yes 4 8000 0.0 | 0.0 34.0 118.4 
No 0 0 100.0 | 100.0 100.0 100.0 
No 4 0 | 0.0 | 0.0 11.5 104.9 
No 4 1000 | 0.0 87.9 91.4 98.3 
No 4 2000 | 0.0 81.1 90.4 90.5 
No 4 4000 0.0 60.2 111.7 98.6 
No zx 8000 0.0 59.5 90.7 114.2 
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differences found in the residual activity of this chemical. Further 
support of the influence of lime on breakdown of IPC will be found 
in Table 9. Flats of Chehalis sandy loam soil were treated in 
duplicate at the rate of 0, 4, 8, and 16 tons of lime per acre. They 
were immediately treated with a uniform application of IPC at a 
rate to give four pounds per acre. Thirty-six seed of Gray Winter 
Oats were planted per flat. Observations were made in two weeks and 
the flats immediately replanted. Observations and data again were 
taken at the end of two weeks. 


Table 9. The residual effect of 4 pounds of IPC on Gray Winter Oat as 
influenced by liming. 


First planting Second planting 
Liming Row 
Plants Length Green wt Plants | Length Green wt 
emerged inches) (grams) emerged (inches) (grams) 
1 0 0 
None 2 | 0 | 0 
3 | 0 | 0 
1 0 11 4ly 1.60 
4 tons 2 0 11 44 1.50 
3 0 11 5 1.51 
1 0 12 5 2.00 
5 tons 2 Uv 11 5 2.05 
3 0 11 5 2.16 
1 0 12 4l¢9 2.10 
16 tons 2 0 12 4ly 2.30 
3 0 12 S 2.35 


From the foregoing data, it is obvious that the lime definitely re- 
duced the residual effect of the IPC, the breakdown coming between 
the 0 and 4 ton rate of application, however, added amounts ap- 
peared to significantly increase the growth. It should be noted that 
field observations have indicated considerable variation in the 
residual activity of IPC on different soil types. Thus, on a heavy clay 
soil, poorly drained, the residual activity has been observed to be 
up to one third longer than on a porous, well drained soil. 

Since it has been demonstrated that the preliminary action of IPC 
comes through the soil, it would appear that moisture would be 
something of a critical factor in the effectiveness of this chemical, 
particularly in reference to bringing it into intimate contact with 
the germinating seed, or roots of seedling plants. It has been found 
in the field that under somewhat arid conditions better results may 
be achieved in the way of grass control by first tilling the IPC into 
the soil. A preliminary trial was established in pots in the green- 
house where surface of the soil was kept dry before applying IPC, 
where the surface would be moistened, and where water was added 
to moistened soil. The plants were harvested in two weeks and the 
control calculated in per cent of check. Table 10 summarizes the 
data thus obtained. 

It is quite apparent from these data that water plays an important 
role in the effective use of IPC. This role appears to be that of bring- 
ing the IPC into intimate contact with the germinating seed or 
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Table 10. The influence of water on the effectiveness of IPC. 











Soil surface | Per cen. control 
Dich kGcsebevasheew ee os 18.2 
I, ae he iis i a hale wahedie bs was © 80d Nees 6 BEd 87.6 
ee ee ee en ak wees 6 gah he dee aOeis 98.7 
0 EE ae errr es 00.0 





young seedling plant. Field observations under arid conditions 
further substantiate this evidence. Under these conditions, when 
attempting the control of annual grasses, it is necessary to till the 
chemical into the soil to assure the proper intimacy of contact. 

While water is important in assuring effectiveness of an IPC treat- 
ment, it also plays an important part in detoxification of the chem- 
ical. This arises in two ways: (1) by leaching the chemical from the 
soil, and (2) by providing the proper environment for microorgan- 
ismal action. Table 11 presents data showing the effect of water 
on the residual toxicity of IPC when mixed with soil at the rate of 
10 ppm and held at 0, 15, and 30 per cent moisture at 135° F. 
Samples of the soil were taken at seven day intervals and assayed for 
IPC with Gray Winter Oats. The results are expressed as shoot 
length in per cent of check. 


Table 11. Longevity of IPC residual activity as affected by different moisture 
levels. Growth of Gray Winter Oat calculated as adh cent of check. 











Days after treatment 


Treatment enventusaiindin —— —— = 
28 35 | 42 49 56 63 
25.0} 85.7 | 100.0 | 100.0 87.5 87.5 


10 ppm IPC 30 per cent HO 
10 ppm IPC 00 per cent H.O 


10 ppm IPC 15 per cent HO. };— a 5. 5 6.6 | 28.6| 58.3] 57.1] 100.0] 87.5 
f=] # 
Check 30 per cent H,O 


— | 5.1} | — | 
100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 





Since moisture is so patently important to the effectiveness of 
control, it was only natural to wonder how deep IPC might be 
leached into the soil. Leaching tubes were prepared from forty-five 
millimeter glass tubing lined with vinylite plastic tubing. Chehalis 
soil was firmly packed into the tube. After the leaching procedure 
the plastic tube was removed and the soil divided into one inch 
sections. This soil was placed in petri dishes and moistened and ten 
oat seeds were planted therein. After ten days, the shoot was meas- 
ured and the per cent inhibition calculated in terms of the check. 
Table 12 is a summary of this data. Treatments were as follows: 


1. Chehalis fine sandy loam with moisture level near field 
capacity was placed and tamped to firmness in the lined column. 
A filter was placed on the soil surface, then one gram of technical 
IPC was placed on the filter. Two inches of water were filtered 
through the IPC and down into the soil column. Twenty-four 
hours after the treatment, the column was removed and plantings 
made. 

2. Oven dry soil was screened through a twenty mesh screen, 
placed in the lined column, and tamped to firmness. A water 
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solution of IPC at a concentration of 200 ppm was added to the 
soil column through a dropping funnel. The delivery was adjusted 
to equal the speed of penetration. Moisture equivalent to four 
inches of the 200 ppm IPC in water carrier was used as the treat- 
ment. Twenty-four hours after the moisture had reached the 
bottom of the soil column, the soil column was removed and 
samples taken for indexing IPC activity. 

3. Treatment number three was the same as two except that 
technical IPC and water were shaken together at room temperature 
to form a saturated solution. The equivalent of four inches of 
moisture of this concentration was applied in the same manner 
as number two. 

4, 5, & 6. Oven dry, screened soil was placed and tamped to 
firmness in the leaching apparatus. Water was added to bring 
the soil to a well moistened condition upon equilibrium. Then 
the saturated IPC solution was added at the rate of one inch in 
treatment number four, one half inch in treatment number five, 
and one fourth inch in treatment number six. Twenty-four hours 
later the treated soil columns were removed from the cylinders, 
samples taken, and plantings made to determine activity. 

7. The soil column was moistened and one tenth gram of tech- 
nical IPC was placed on the surface. Twenty-four hours later 
samples were taken in the prescribed method. Data consisted of 
counting the number of shoots emerging per sample and the shoot 
or plant length at fourteen days after planting. 

This information would indicate that IPC is not readily chroma- 
tographed in the soil, and with ample moisture and allowed ade- 
quate drainage, would distribute itself throughout the soil profile. 

In evaluation of the biotoxicity of various compounds, the matter 
of specificity is often encountered. It would be expected that a 
similar situation might be encountered in dealing with IPC. Trials 
have been run from a number of species of grass and dicotyledonous 


Table 12. Depth of leaching of IPC in soil columns. 




















| 
Treatment | 1 2 3 4 | 5 6 | 7 
| | | 
. . 4” 200 ppm| 4" of sat. | 1” of sat. | 44” of sat. | \%" of sat. | . 
Type 4 water on IPC ae | IPC solu- | IPC solu- | IPC solu- IPC solu- | Tech IPC 
carrier |} tech IPC | | | on surface 
| tion tion | tion | thon | tion | 
| cn 
Seeeanes = — | Oven dry | Oven dry To 21% | To 21% To 21% To 21% 
; B.. . 
| | | | | | 
Depth of 7s! +? cl + cl + Tl sl +P? c| +7 ~vw| +3 ~| +3 
c si S| y ) c i iy 
crossection wm Sol ss “el © Sol s= « &| §= | # bol ss | » bol és | = we gs 
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inches S6| sé ise }SS/S6) 54/86) So) 56) so) s6| st 
}RC) aS |a clas | clas las Qelaflcslafltelaé a..§ 
| | | | x: iz = . | 
1 0 | 100.0 0 100 0 100 0 100 | O 100 | O | 100 | 1 99 
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3 4 91.7/ 0 | 100] © | 100/ 0 | 100 0 | 100] 2 | 90 2 97 
a 5 | 91.7 0 | 100 0 | 100 0 100 0 100 3 | 20 6 95 
5 4 | 91.7] 0 | 100 0 | 100; 0 | 100 0 |; 100; 5 | 15] 7 90 
6 3 87.5} 0 | 100} 2 | 95] 0 | 100] 0 | 100} 8 | 20] 8 75 
7 3 | 75.0] 0 | 100] 6 60| 0 | 100} 0 | 100} 7 | 20/} 8 | 40 
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plants to determine this specificity of action. Table 13 presents a 
summary of information gained from greenhouse trials with two 
carbamates, IPC and 3 Chloro IPC (Isopropyl N 3 chloro phenyl 
carbamate), on a number of grassy plants. It is interesting to note 
that for the most part the IPC appears to be most effective on the 
species of the festucoideae and the 3 Chloro appears more effective 
on the species of panicoideae. 


Table 13. Species response to carbamates. Per cent control in terms of un- 
treated check. 


Grass IPC 3 Chloro IP( 

Bromus tectorum. . 99.9 71.8 
Lolium multiflorum 100.0 65.6 
Festuca myurys 100.0 73.2 
Avena fatua 1.6 93.1 
Poa annua 83.4 88.7 
Digitaria sanguinalis 42.2 97.5 
Echinochloa crus-galli. . 21.6 86.0 
Setaria viridis 35.9 90.6 

CR 9R ? 


Panicum capillare 


In an attempt to evaluate those factors which might influence the 
agronomic use of carbamates, the attention of the writer was called 
to climographs. It was found that for the state of Oregon, the prob- 
able effectiveness of IPC and the optimum time of application could 
be predicted from a climograph for a given region. These cli- 
mographs are constructed by plotting the average monthly precipita- 
tion against mean monthly temperature. For this area, the climograph 
could be further divided on the basis of mean annual rainfall which 
was of further aid in determining optimum time of application. For 
Oregon conditions of warm dry summers, the climograph has an in- 
verted apex occurring in July or early August. For those many regions 
where failures have been reported with IPC, it would appear that 
there was either a resistant species present, or the temperature 
moisture ratio was in improper relationship to the proper use of the 
chemical. Thus, for some regions of the United States, the cli 
mograph takes the appearance of a two dimensional cone, showing an 
apex in the summer months, or indicating high summer moisture 
which with summer temperatures would provide conditions that 
would favor rapid destruction of IPC. 


SUMMARY AND CONCLUSIONS 


Isopropyl N phenyl carbamate (IPC) is gaining considerable ac- 
ceptance as an herbicide in certain regions. It has proven valuable 
for the control of weedy annual grasses in legumes and certain other 
crops. Moreover, it has shown some promise for the control of certain 
perennial grasses. 

Investigations with IPC have proven this chemical to be a valuable 
adjunct to the herbicide field. However, to attain maximum effective- 
ness with this chemical, it is necessary to have certain specific con- 
ditions for its use. Studies on factors that have influence on the 
effectiveness of this chemical have shown: 1. That it is subject to bio- 
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chemical specificity and is more actively effective on species of 
festucoideae than panicoideae. 2. The residual activity of this chem- 
ical is important in achieving the control of young seedling plants 
and the loss of this activity is in a large measure due to an attack 
by microorganisms. 3. Since IPC is a mitotic poison, it is most effec- 
tively used against germinating seeds and very young seedling stages. 
4. Moisture is essential to bring the IPC into intimate contact with 
the plant to be controlled, but moisture with high temperature may 
result in more rapid destruction of the chemical. As a consequence, 
this chemical has proven more effective for the control of winter 
annuals by reason of its use during periods of cooler weather at a 
time when microorganismal activity is low. 5. The control of peren- 
nial grasses with IPC presents a different problem than the control of 
annual grasses. This problem necessitates: (a) Application of the 
IPC in oil, which serves as a vehicle to carry the IPC into the plant 
and (b) cultivation to assure intimate contact of the IPC with the 
rhizomes and stolons of the undesirable grass. 
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Fogging Ribes, White Pine, and Brush with 
2,4-D by Helicopter’ 


By H. R. Orrorp, Bureau of Entomology and Plant Quarantine, 
Agricultural Research Administration, 
U. S. Department of Agriculture, and C. M. Voss, 
U.S. Helicopters, Inc. 


HE HERBICIDES 2,4-D and 2,4,5-T are used extensively in the 

Western States for killing Ribes? (3), the noxious plants that 
spread the destructive blister rust (Cronartium ribicola Fischer) to 
white pines (Pinus L.). Tests of the thermal fogging unit here de- 
scribed relate to the broadcast application of low dosages of 2,4-D 
as a wet oil-fog designed to defoliate and damage ribes plants with- 
out significantly damaging associated white pines. Tests were made 
at Stockton, and near Pescadero, Calif., in 1950. 

A helicopter equipped with a conventional boom has already been 
used effectively for broadcast spraying of ribes and brush with 2,4-D 
and 2,4,5-T on a few selected white pine sites* (4). For extensive use, 
however, the combination of rugged terrain, reduced payload of the 
helicopter at elevations of 3,000 to 7,000 feet, and the need for about 
10 gallons of diluent per acre restricts the maneuverability of the 
ship and adds to the cost per acre. Under the conditions noted any 
reduction in the per acre weight of toxicant and diluent would mean 
lower costs and greater safety. Concentrates of 2,4-D or 2,4,5-T in 
finely dispersed form can be used without hazard from drift in forest 
and range areas remote from sensitive crop plants. 

2,4-D and 2,4,5-T are more toxic to ribes and many other broad- 
leaved shrubs than to most conifers, but this differential in toxicity 
is not always large enough to prevent damage to trees when these 
herbicides are applied broadcast by aircraft. Young conifers may be 
severely damaged by the pound or more per acre of 2,4-D or 2,4,5-T 
needed to kil! mature ribes bushes in a single application. Develop- 
ment of more selective toxicants, or better timing and control of the 
dosage applied, would therefore greatly increase the usefulness of 
broadcast chemical treatment in forest-protection work. Repeated 
applications of sublethal dosages of chemical that would defoliate 
ribes and suppress their axillary buds without harming pine would 
eventually kill the ribes or contribute significantly to their natural 


*Tests were planned and conducted with the help of W. V. Benedict, W. S. 
Burrill, D. Dunkle, A. London, Wm. Matero, C. R. Quick, E. Schieder, and E. 
Schlesinger. For approval and assistance in making these tests on private property 
in San Mateo County, the authors are indebted to the Kelly-Mattei Ranch near 
Pescadero, Calif., to J. J. McNamara, farm advisor for San Mateo County, and 
to M. J. Leonard, the agricultural commissioner for San Mateo County. Facilities 
used by the Bureau of Entomology and Plant Quarantine at Berkeley, Calif., are 
maintained in cooperation with the University of California, College of Agricul 
ture, through the School of Forestry. 

*The generic name Ribes and the common name “ribes” are used to indicate 
currants and gooseberries. 

*Also unpublished reports of joint tests conducted by the U. S. Forest Service 
and the Bureau of Entomology and Plant Quarantine. 
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suppression by competing trees and other less sensitive vegetation. 
Such treatment might be termed the “chemico-ecological” suppres- 
sion of ribes rather than immediate chemical eradication. 

Ribes is a low-growing shrub. and often is heavily screened by 
taller brush and trees. Unless it grows in the open or the plant is 
young, the ribes is seldom killed by one spraying from aircraft. Yet 
foliage and stem can be damaged with relative ease. Previous field 
tests on Ribes roezlt Regel, which is highly sensitive to 2,4-D, showed 
that all foliage and much of the stem could be killed by thorough 
coverage with aqueous 2,4-D at concentrations of 25 to 50 p.p.m., or 
by dosages of 6 ounces or less of 2,4-D acid per acre. Other species 
of Ribes may require more than 6 ounces per acre of 2,4-D or 2,4,5-T 
to defoliate them, but regardless of species reaction, there should 
always be large differences between the dosages needed to defoliate 
and those needed to kill. 

It is dificult to achieve uniform distribution of a low dosage of 
toxicant, especially over rugged forested land. Effective saturation 
of space from the break up of a given volume of liquid is best 
achieved by small drops (2, 5). One gallon of liquid broken up into 
drops of 33-micron diameter would provide 32,000 drops per square 
inch over an entire acre (2). In the fogging of a toxicant from air- 
craft, large particles are obviously less subject than small ones to 
drift and to influence by weather and other noncontrollable factors. 
The problem, therefore, was to adjust the particle size so that the 
resultant mist would settle, penetrate the canopy of brush, and de- 
posit a defoliating residue of 2,4-D on ribes without damaging as- 
sociated white pine. 

Previous RELATED WorRK 

Fogging devices, mounted either in ground equipment or in air- 
craft, are useful to entomologists in obtaining effective saturation oi 
space with small volumes of toxicant, and also in obtaining a deposit 
of insecticide where a low residue meets the needs of the control job. 
Basic information on the deposition of aerosol particles has already 
been published (2, 5, 6) and will not be reviewed here. In plant-sup- 
pression work, the consensus has been that requisite weights and 
volumes of herbicides are too large for economical application with 
fogging machines. 

When the present tests were planned, no previous experience o1 
published data were available on several problems involved in 
helicopter application of a thermal-generated fog of 2,4-D. The chiel 
problems were the possible thermal decomposition of 2,4-D ester, 
the control of particle size as needed to ensure an appreciable residue, 
and the limitations of weather on drift and settling of the herbicidal 
fog in relation to air speed and height of the helicopter. In the 
absence of specific data on the thermal decomposition of 2,4-D at 
500-800° C. (the temperatures to be expected in the exhaust stacks),* 


‘Virgil H. Freed, agronomist at Oregon State College, advised the senior author 
by letter of March 23, 1950, as follows: “I might relate our own experience with 
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care was taken to exclude water from equipment and materials. The 
butoxyethanol ester of 2,4-D, which has a low vapor pressure, was 
selected so as to minimize loss from volatilization of the anticipated 
low residue on ribes foliage. 


PRELIMINARY TEsts Or EQUIPMENT 


A thermal-type aerosol fogging unit was installed on a Bell 47-B 
helicopter for preliminary tests at the Stockton, Calif., airport on 
March 22, 1950. This unit consists of a vaporizing head mounted on 
the inverted exhaust stack on each side of the ship. Oil and dissolved 
toxicant are pumped directly into the two thermal heads. Two needle 
valves set in the feed line control the rate of flow. In flight the pilot 
can control the supply of oil entering each head. 

At any given rate of discharge into the thermal heads the resultant 
fog will be made up of particles of varying size, depending upon the 
temperature of the head, the speed of the ship, the physical proper- 
ties of the oil-toxicant, and the air conditions. Nevertheless, a so- 
called dry fog can be changed to a wet one by regulating the rate of 
flow of the oil-toxicant to the thermal heads. To assure an appreci- 
able deposit of herbicide, an attempt was made to produce a wet fog 
having many of its particles 50-100 microns in diameter. At a dis- 
charge rate of about 65 gallons per hour per head, a large fraction of 
the fog seemed to be heavy enough to settle from a height of 40 feet 
in about 2 minutes. The estimated average diameter of water drop- 
lets falling in air would be about 100 microns if they fell 40 feet from 
rest in 0.73 minutes and about 50 microns if they fell the same 
distance in 2.70 minutes (1). 

At 65 gallons per hour for each head and at 25 p.s.i. pump pressure, 
the general characteristics of the fog at a ship speed of 15 and 25 
m.p.h. and the wind at about 5 m.p.h. are saown in Fig. 1, A and B. 
The twin column of fog tended to stream backward more and more 
in a horizontal line as speed was increased above 20 m.p.h., but at 
15 m.p.h. the fog was partially controlled by rotor wash from heights 
of 10 and 30 feet. Gusty winds of 5 m.p.h. or more, which prevailed 
at Stockton, prevented adequate control of the fog at a height of 40 
feet and at 20 m.p.h. or more ship speed. On the basis of these pre- 
liminary tests, it appeared that virtually still air and a ship speed of 
about 15 m.p.h. would be needed for satisfactory control and deposit 
of the fog. It was found that by turning the thermal heads downward 
and in a slightly more inboard direction the column of fog was more 
solid and uniform. Compare A and B with C and D in Fig. !. 


FoGcGInG TEsTs 


On the Kelly-Mattei ranch, near Pescadero, Calif., on May 8, 1950, 
the following series of fogging tests were completed: 


the Bessler fog machine where...temperatures...are rather more in the ordet 
of 350-600° C., where we applied 2,4-D ester in oil. With this machine we found 
a slight reduction in potency of the material, but this slight reduction in no way 
affected the practical application of the 2,4-D ester.” 








64 Ww EEDS 


Series 1. Tests with oil only, to observe general characteristics of 
the fog column, and to note drift and settling of the fog 
when delivered from heights of 100, 50, 25, and 10 feet 
above the ground at air speeds of 25 and 10 m.p.h. 
(Flights 1-8.) 

Series 2. ‘Tests of 2,4-D in oil on potted ribes and white pine plants. 
Ship flying at height of 20 feet above ground and at speeds 
of 25, 20, 15, and 10 m.p.h. (Low-level tests. Flights 9-12.) 

Series 3. Tests of 2,4-D in oil on potted ribes and white pine plants. 
Ship flying at height of 100 feet and at speeds of 10, 15, 
and 20 m.p.h. (High-level tests. Flights 13-15.) 

Series 4. Tests of 2,4-D in oil on coyote brush (Baccharis pilularis 
DC.) to determine the uniformity of foliage kill in 
practical type fogging treatment. Al! ribes and pine plants 
not used in the previous tests were set out on the area. 
(Low-level test. Flight 16.) 


In series | a light-medium machine oil (gravity API 27.5, flash 
point 285° F., viscosity (Saybolt) at 100° F., 65 sec.), and an aromatic 
weed-killer oil (gravity API 13.3, flash point 230° F., viscosity (Say- 
bolt) at 100° F., 38.8 sec.) were compared as fogging oils. On the 
basis of visual evidence both oils were satisfactory. The aromatic 
oil is cheaper than the machine oil, but the amounts used are so 
small that the price of the oil is not significant. Glass plates placed 
in the open, both horizontally and vertically, at intervals along a 
line at right angles to the line of flight were used to sample the 
60-foot wide strip that was to be used later in the fogging tests on 
potted ribes and pines. Appreciable oily residues collected on plates 
in the following tests: 


Height 
Flight in feet m.p.h. 
I 10 10 
3 25 10 
4 25 25 
5 50 10 
6 50 25 


For series 2 (flights 9-12 in Table 1) the butoxyethanol ester of 
2,4-D, a proprietary product containing the equivalent of 4 pounds 
of acid per gallon, was mixed with light-medium machine oil in the 
proportion of | part of toxicant to 15 parts of oil. On each of these 
test flights potted Pinus monticola and Ribes roezli were placed in 
predetermined spots across the strip of brush and grassland to be 
fogged. 

The plants of Ribes roezli were healthy, 2 or 3 years old, and of 
seedling origin grown in the greenhouse at Berkeley. Most of the 
Pinus monticola plants were acquired shortly before the tests; they 
had been in a nursery seedbed for several years, but many were only 
4 to 6 inches tall. Removal of the pines from the nursery bed, after 
being undisturbed for some years, resulted in a very low root-shoot 
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ratio in these transplants, and it was expected that some of them 
would not survive the shock of transplanting. 

All pines were placed in the open to expose them to the greatest 
risk of damage. Two ribes bushes and a pine were placed in the 
open and under brush estimated to provide light, medium, and 
heavy cover or screening. After the fog from each test flight had 
settled and dissipated, the plants were placed in a closed sedan 
delivery truck to protect them from contamination by subsequent 
tests. Glass slides were set out for flight 9. 

In series 3, flights 13-15 in Table 1, the toxicant and oil and the 
manner of exposing potted pines and ribes to the fog were the same as 
for series 2. I'wo pines and eight ribes were used to sample each 
flight. 

Table 1. Damage to Ribes roezli and Pinus monticola fogged with 2,4-D on 


May 8, 1950, by helicopter fogging unit. Pescadero, Calif. Final observations 
made on October 17, 1950. D=dead; d=per cent defoliated. 


Two ribes under covert White pine in open 
Ounces Feet 
Flight 2,4-D | above | M.P.H >| & ’ ' z > 
number acid a eecaaalll ~~ =” = _= - = ta) ww 
ground #- =. =~ & ~ - - - 
— Se -ee 48 4 @- - = > 
- — —— a ~ — = 
~~ ae -- ore N - _ Cc 
d 100 D D d 100 
9 3 20 5 d0 d0 dod d0 
1 75 d 100 D 1 75 
d d 25 D D 
10 6 ) 0 d 0 d 0 d0 d5 
D D D D 
1 25 i 75 D D 
11 9 20 1 d 0 da 0 d 60 Dt 
d 100 D d 100 D 
d 100 | d 100 D D 
12 12 20 10 Dt d0 d0 d 75 
d 100 D D D 
D D D D 
13 12 10 10 d 20 d0 
D D d 25 D 
d100id 90 D d 100 
14 ) 100 15 d 0 Dt 
d100/id 50!d100/} 4100 
12 d 25/;d 25};d100/;d 25 
15 Double 100 20 d0 d 50 
run d 100 D d100/;d 25 


tFeet and direction from center of test strip 
}Died from causes other than chemical injury. 


In series 4, flight 16, where about an acre of ground supporting 
coyote brush was fogged, an impressive blanket of fog was confined 
largely to draws and lower slopes. The fog tended to settle and 
accumulate in draws and depressions, and to be dissipated rapidly 
from high points along local ridges. The deposits of oil and toxicant 
on the foliage of ribes bushes and coyote brush just after the treat- 
ment were not large enough to be seen by the naked eye. The fog 
in this test did not restrict the visibility of the pilot when he flew 
across the slope starting from the bottom and working up. Unless 
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there was a rapid drift of the material out of the area, flagging or 
marking the swath for the pilot would not be necessary as the blanket 
of fog is visible and clearly defined. A certain amount of overlap 
could be calculated with an observer's help on the initial runs. 


The first flight was made at 5:25 and the last one at 7:42 a.m. The 
morning was cool, overcast, and nearly windless — ideal conditions 
for fogging. The wind velocity was between 0 and 2 m.p.h. and the 
direction of air movement was generally down the draw towards the 
line of flight. The air temperature was about 49° F. and the relative 
humidity was close to saturation for the duration of the tests. The 
test strip was marked by two pieces of high-visibility cloth placed on 
the strip center at the beginning and end of the designated flight 
course. The estimated width of swath for all tests (series 1—4) was 60 
feet. 

The fogging equipment operated satisfactorily. As shown in Fig. 
1, B and C, heavy twin columns of dense fog joined in one solid 
column about 20 feet back of the ship. In the preliminary flights with 
fogging oil alone, a large part of the fog appeared to settle evenly 
on the designated strip. Some, however, remained in the air for a 
time, drifted slowly down wind, and was visible for 14 mile or more. 
Slower speeds were more effective in confining the fog to the test 





Fic. 1. A. ‘Bey tests of the thermal fogging unit at Stockton, Calif., 
March 22, 1950. Air speed of helicopter 15 m.p.h. at height of 30 feet above 
ground. Wind velocity about 5 m.p.h. B. Same as A at an air speed of 25 
m.p.h. C. Fogging 2,4-D in oil on ribes bushes and pine placed across a 
test strip at Pescadero, Calif., May 8, 1950. Air speed 15 m.p.h. Wind 
velocity less than 2 m.p.h. Thermal heads have been turned inboard from 
position used in A and B above. Note how the twin columns of fog form a 
continuous blanket about 20 feet behind ship in contrast to long twin 
columns shown in B, D. Same of C at an air speed of 25 m.p.h. 
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strip; yet at 25 feet and 25 m.p.h. the fog seemed to settle because of 
the rotor wash and to penetrate the brush satisfactorily. Between 
heights of 25 and 100 feet, deposition and control of the fog were 
governed by the speed of the ship. Even at 100 feet the fog was 
driven downward effectively when air speed of the helicopter was 
15 m.p.h. or less. 

The results of the fogging tests on potted ribes and white pine 
plants are summarized in Table 1. Damage from the 6-ounce applica- 
tion (flight 10) is illustrated in Fig. 2. 





Fic. 2. Four Ribes roezli and one Pinus monticola used as test plants for flight 
10. Fogged on May 8 at 6 ounces of 2,4-D acid equivalent per acre. A 
Picture taken on May 19, when ribes foliage first showed discoloration. 
Ribes plants, left to right, were placed in open, light, medium, and heavy 
brush cover at time of fogging. B. Picture taken on June | when leaves of 
ribes placed in open, light, and medium cover showed earliest twisting and 
drying. C. Picture taken on July 15, when stem tips and all leaves of the 
four ribes plants were dead. No damage to pine for duration of test. 
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RESULTS 


The damage caused to test plants for flights 9-15, as shown in 
Table 1, is an indication of the efficiency of the equipment, because 
the plants were placed on a designated test strip. The pilot made 
only one pass over the course at the required speed and height. If 
a gust of wind or a momentary shift in wind direction occurred, he 
had little chance to compensate for the change. 

From the standpoint of the consistency in results shown by dupli- 
cated ribes tests, and insofar as the purpose of the tests are concerned, 
a 100-per-cent defoliated plant is considered to be the same as a dead 
plant. Defoliation agreeing within 25 per cent is considered good 
consistency, and a difference of more than 25 per cent is rated poor. 
For the 28 pairs of Ribes roezli in the 7 flights, 18 pairs can be rated 
identical, 3 pairs good, and 7 pairs poor. In general, results are in 
fair agreement with those anticipated from the dosage, height of 
ship, and air speed. 

Surprisingly effective defoliation was obtained with 3 ounces of 
acid per acre (flight 9). There was some decrease in effectiveness of 
the herbicide with increase of brush cover. Had it not been for poor 
coverage of the east side of the strip on two occasions (flights 9 and 
15) all the ribes in the open would probably have been killed. 

Besides the Ribes roezli shown in Table 1, 21 R. petiolare and R. 
nevadense plants were exposed (May 8) in flights 9, 10, 11, and 12. 
By October 17, 4 R. petiolare plants were dead and 5 were complete- 
ly defoliated, and 12 R. nevadense plants were almost defoliated. 
Defoliation of R. petiolare and R. nevadense was partly influenced 
by greenhouse conditions over the summer months. 

In the practical test of fogging coyote brush (flight 16) about | 
acre was treated from a height of 20 feet and at a speed of 20 m.p.h. 
The dosage per acre was about 34 gallon of oil and 6 ounces of 
2,4-D acid. There was some overlap of contiguous strips, which were 
about 40 feet wide and were fogged in opposite directions. At the 
time of the treatment, excellent coverage of coyote brush appeared 
to have been obtained, especially in lower parts of the draw. On 
September 23 inspection showed almost complete defoliation of 
plants on the lower slope and in the draw, and systemic damage to 
the plants generally over the fogged area. Of 15 potted Ribes roezli 
plants placed out on this area, 12 were killed and 3 were completely 
defoliated. 

Another important phase of these tests relates to the problem of 
defoliating and damaging ribes without doing significant damage to 
white pines. The three pines that ultimately died (Table 1) gave every 
evidence of being killed from causes other than chemical injury. 
There was no significant damage to pines receiving the dosages of 
3 or 6 ounces per acre on the regular test strip. Damage to growing 
points and loss of needles occurred on one pine in each of flights 11, 
12, 13, and 15. On the basis of these tests it is believed that ribes 
sensitive to 2,4-D could be defoliated with low dosages of toxicant 
without causing significant damage to associated white pine. In the 
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case of seedling white pine or recently planted pine stock, fogging 
should probably be done late in July or in August, when the trees 
have completed the year’s active growth and when ribes plants can 
still be damaged through defoliation. 

For plant-suppression work the advantages of economy in weight 
and volume of materials used in fogging must be measured against 
the drift hazard and the difficulties of controlling the deposition of 
an effective residue. For deposit of an effective residue of a herbicide 
most of the droplets probably should have a diameter of 50 microns 
or more. The chemico-ecological suppression of ribes by sublethal 
dosgaes of 2,4-D applied by aircraft and by ground equipment will 
be further studied by field tests in the mixed-conifer type of the 
Sierra Nevada of California. 
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News from the North Central Conference 


Many interesting items were sent in by Stahler before he left fon 


his European trip. We are going to the printer later than planned 
so unfortunately most of his contributions are out of date. By the 


time this reaches you he will have returned from Europe and his 
offices will probably have been changed from Brookings, South 
Dakota to the University of Missouri, Columbia, Missouri. 








R. F. Fuelleman, University of 
Illinois 

Robert F. Fuelleman, 56, Pro 
fessor of Agronomy, University 
of Illinois, died April 6, 1951 
after having been ill a little more 
than a month with a heart ail 
ment. Professor Fuelleman had 
been on the staff since 1937. He 
was interested primarily in fon 
age crops, but had been active on 
the weed project since 1942. 

Dr. Fuelleman received his 
bachelor’s, master’s, and doctor 
ate from the University of Wis 


consin. 
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T. F. Yost, Kansas State Board 
of Agriculture 

A great friend of Kansas agri- 
culture passed from the scene, 
January 16, when T. F. Yost, 
State Weed Supervisor for the 
Kansas State Board of Agricul- 
ture, succumbed to a heart ail- 
ment at a Topeka hospital. 

Roy Freeland, Secretary of the 
Board, praised Yost’s record of 
valuable service to Kansas farm 
people. “He devoted time and 
effort far beyond the call of 
duty,” Freeland stated. “His en- 
thusiasm and his ability will be 
seriously missed by county and 
state officials, commercial groups 
and agricultural people associ- 





ated with him over a long period 
of time. It will be most difficult to fill his place on the staff of the 
Board of Agriculture.” 

Born in Harvard, Nebraska, Yost moved to Rush county, Kansas 
in 1900, where he attended grade and high school, going on to grad- 
uate in agriculture from Kansas State College. After serving with the 
army during World War I, Yost became a county agent and worked 
in several counties in Kansas. 

In 1937 when the State Legislature passed a Noxious Weed Law 
and created a Noxious Weed Division, the Board of Agriculture ap- 
pointed Yost as its director. Through the years the Division, under 
Yost’s capable leadership, expanded in importance to the farm 
people of the state and became a model that was used by many 
states in building their own weed departments. 

Upon his death at 56, Yost is survived by his wife, Sara, three child- 
ren, Hallam T. Yost, ‘Topeka; Mary E. Yost, Kansas City and Fran- 
ces Yost, Miami, Florida, and four sisters and six brothers. 

| Subscription number one to “Weeds” was issued to Mr. Yost at 
Milwaukee in December 1950] 
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News from the Western Weed Control Conference 


Dr. W. W. Robbins, Head of the Division of Botany of the Cali- 
fornia Agricultural Experiment Station retired July 1, 1951 after 29 
years of service with that institution. Dr. Robbins is now President 
of the Western Weed Control Conference. He has long been active 
in the field of weed control research and is author and co-author of 
many articles, bulletins, and books on the subject. Most noteable of 
these are “Weed Control” by Robbins, Crafts and Raynor and 
“Weeds of California” by Robbins, Bellue, and Ball. Dr. Robbins 
spent six months in South America in 1948 as a weed control 
lecturer and consultant on a mission for the U. S. Office of Agri- 
cultural Foreign Relations. 


Mr. Luther G. Jones who is alfalfa research specialist in the 
Agronomy Department of the California Agricultural Experiment 
Station served as the expert on agronomy on the Economic Survey 
Mission of the International Bank for Reconstruction and Develop- 
ment to Iraq from February 12 to June 20, 1951. This mission is in 
cooperation with FAO of the United Nations. Mr. Jones has done 
considerable research on the control of weeds in alfalfa and is chair- 
man of the Western Weed Control Conference committee on control 
of annual weeds in legume crops. 


Robert L. Warden who is Extension Weed Specialist in Montana 
reports that 56 colonies of Chrysolina gemellata beetles were intro 
duced from California to goatweed (Hypericum perforatum) infesta- 
tions in western Montana during the middle of May 1951. This large 
scale liberation was made possible by the cooperation of the U. S. 
Bureau of Entornology and Plant Quarantine, the Montana State 
Entomologist, the Extension Service, the U. S. Forest Service, and 
the Western Montana Weed Committee. These introductions of 
beetles were made in the major goatweed infested areas in six West- 
ern Montana counties. 


Georg Jacobson who is in charge of local weed control experiments 
on farms for the National Agronomy Experiment Station at Uppsala, 
Sweden spent May and June in the United States during which time 
he visited a considerable number of state experiment stations and 
research laboratories of manufacturers of herbicides. His first stops 
were made at the Iowa and Utah Stations. When he was at Logan, 
Utah on May 22 he had definite plans for visiting the experiment 
stations in California, South Dakota, North Dakota, Minnesota, 
Wisconsin and Michigan, the U. S. Division of Weed Investigations 
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at Beltsville, Maryland, Dow Chemical Company research labora- 
tories in California and Michigan, Shell Oil Company Laboratory at 
Modesto, California, and the DuPont Laboratories at Wilmington, 
Deiaware. By F. L. Timmons, Utah 


The Western Washington Pea Growers near Mount Vernon, 
Washington have appropriated to the Northwest Washington Ex- 
periment Station at Mount Vernon sufficient funds to carry on a weed 
research program at that station for the next two years. Mr. Dwight 
Peabody who obtained M.S. degree from Washington State College 
in June 1951 has been appointed to the position to conduct the weed 
research at the Northwest Washington Experiment Station. Mr. Pea- 
body did his undergraduate work at Ohio State University and dur- 
ing the past two years has been working under the direction of Dr. 
L. W. Rasmussen at Washington State College on a study of the 
physiologic and histiologic changes in the roots of Canada thistle 
induced by spray applications of 2,4-D to the vegetative portion. 

By L. W. RAsMuUSSEN 


New Legislation in Idaho 

Idaho launched the other half of a complete weed program when 
a new seed law and several new sections of weed legislation passed 
by the last session of the Idaho Legislature became effective. 

The new seed law is based on the Uniform State Seed Act. More 
up-to-date and workable than the old law, enforcement is removed 
from the University of Idaho Experiment Station and placed in the 
State Department of Agriculture. Changes in the noxious weed list 
may be made by the Commissioner of Agriculture after a proper 
hearing. Clearly defined prohibitions and labeling requirements 
make the law much clearer than previously. The new seed act was 
reviewed and approved by farm organizations, seedsmens’ associa- 
tiens, Federal Seed Law representatives, Crop Improvement Associa- 
tion officials and state agricultural officials. 

Control over weed spread through traffic in feed, forage, fertilizer, 
and machinery is provided for in the new weed legislation. The com- 
missioner of Agriculture in cooperation with the Board of County 
Commissioners may establish lists of noxious weeds for this purpose. 
Traffic in these materials containing the designated noxious weed 
seeds is a violation of the law. Sections of this Act were patterned 
after the Kansas Law. 

The new weed legislation became effective in May; the new seed 
law on July I. By Gene Wurman, Idaho 
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Conference Meeting Dates 


The Western weed control conference will meet at the Mapes 
Hotel, Reno, Nevada, February 5, 6 and 7, 1952. According to Sec’y- 
treas. Walt Ball, one of the three days will be devoted to research. 
Papers include such widely diverse subjects as ecology, weeds in ir- 
rigation waters, soil sterilants, and brush. Additional features of the 
program deal with the regulatory and educational aspects of weed 


control. 


The Northcentral weed control conference will convene in Okla- 
homa City, December 11, 12 and 13, 1951 at the Biltmore Hotel. 
The program has much to offer all lines of interest in weed control. 
Sectional groups representing Industrial, Regulatory, Extension, 
Horticultural and Engineering interests will meet the afternoon of 
December 11th. As is customary, the Research Committee will meet 
all day on the 10th. Other highlights will be sessions on the control 
of grasses and brush, and a panel on pasture weeding. The last day 
will emphasize the broader implications of weed control with regula- 
tion, public relation, plant poisoning, etc. being on the agenda. 


The Northeastern weed control conference is continuing its policy 
of meeting at the Hotel New Yorker the first week in January. The 
dates this year are 1, 2, 3 and 4. Although the program is not yet com- 
pleted, it is likely that the past year’s outline will be followed. The 
directors and committeemen will meet the afternoon and evening ol 
the first day. General papers will be heard on the second and detailed 
research papers on the third. The highlight of the conference will be 
the open meeting of the Research Coordinating Committee sched 
uled for the entire last day of the conference. This session is where 
much of the actual record of the conference is accomplished. For a 
detailed program, be sure your name is on the mailing list of the 
Sec’y-treas., W. C. Jacob, Long Island Vegetable Research Farm, 
Riverhead, Long Island. 


The Southern weed control conference plans to meet for two and 
one half days at the Atlanta Biltmore, Atlanta, Ga., immediately 
following the Association of Southern Agricultural Workers. Ac- 
cording to preliminary plans sent us by President Shear, the weed 
conference will get under way the afternoon of February 6th and 
continue through the 8th. Mr. B. B. Jones, Sec’y of the A.S.A.W. is 
handling local arrangements. 
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I. ECONOMIC ASPECTS AND GENERAL WEED PROBLEMS 


Anonymous. An outline of purchase specifications for various systemic and 
petroleum herbicides. Branch of Operation and Maintenance, Region 3, 
32 pp. June 1, 1950. 

The chemical research laboratory. Department of Scientific and 
Industrial Research, Great Britain. Science 113 (2932):261-263. Mar. 9, 
1951. 

9th Entoma to appear soon. Agr. Chems. 6(2):111. Feb. 1951. 
(A listing of biological chemicals.) 

118th ACS meeting sets new records for divisional programs. 
Chem. & Engin. News 28(39):3300+. Sept. 25, 1950. 

All phases of chemical weed control; Results of past year’s tests 
noted at Northeastern Weed Conference. Agr. Chems. 6(1):70A-70B. Jan. 
1951. 

———. Agricultural chemicals industries held able to meet farm needs. 
Oil, Paint & Drug Rptr. 158:5+. Sept. 1950. 

. California Weed Control Conference Jan. 30. Agr. Chems. 6(1):75. 

Jan. 1951. 

. California Weed Conference attracts 450. Agr. Chems. 6(2):110. 
Feb. 1951. 

————. Fourth Annual Report, Economic poisons. Ariz. Agr. Expt. Sta. 
Spec. Bul. 38 pp. 1950. 

Menace of mintweed. Agr. Gaz. 91, Pt. 10:504. Oct. 1950. 

The Northeastern Weed Control Conference brought out the 

recent discoveries in chemical control of weeds. Seed World 68(2):38-39. 

Jan. 19, 1951. 

Oregon's agricultural progress through research — Weed control. 

Oreg. Agr. Expt. Sta. Bul. 477:31-34. Mar. 1950. 

Organic pesticides endangered by chlorine, benzene shortages. 
Chem. & Engr. News 28(39):3352. Sept. 25, 1950. 

————. Recommendations of the Research Committee of the NCWCC for 
1951. Mimeo. Circ. 10 pp. 1951. 

-. Report of the Chief of BPI, SkAE., Washington, D. C. 135 pp. 

1950. 

















Survey shows nearly three-fourths of fertilizer industry in survey 
is either already interested or is considering the pesticide business. Amer. 
Fert. & Allied Chems. 114(2):11-14. Feb. 1951. 

AnonyMous (Cont.). Weed control making history. Weed World 68(2):39. 
Jan. 19, 1951. 

—. Weed control. Washington State Weed Association Proc. 2:1-12. 

Dec. 1950. 

Weed killers. Consumers Res. Bul. 26:22. Aug. 1950. 

. Weed controls results in untold savings. Oreg. Agr. Expt. Sta. 
Ann. Rept. Sta. Bul. 491:27-28. Nov. 1950. 

ARRINGTON, Laura G. World consumption of pesticide materials. Part 1. 
Agr. Chems. 6(2):53, 55-57, 85. Feb. 1951. 

BaLoc, P. P. Los metodos modernos para la destruccion de las malezas. 
Bolsa de Com., Rosario. Rev. 38(928):3-5. Sept. 1950. 

BeILMAN, A. P. Weed killers and bee pasture. Amer. Bee Jour. 90:542-543. 
Dec. 1950. 

Bottinc, H. L. Control of Weeds. Lincoln Col. Rur. Educ. Bul. 5:92-96. 
July 1950. 

Craic, F. WALpo. West Virginia discusses weed control. Amer. Nurseryman 
93(5):12. Mar. 1, 1951. 

Dona DALLE Rose, A. Cuscuta in sugar beets. (In Italian.) Agr. del Polesine 
2:132-134. Sept. 1950 

EASTERBROOK, B. Hormone weed killers and their uses. Qd. Agr. Jour. 70: 
262-273. 1950. 

Evans, L. S. Research leads the fight against weeds. Whats New in Crops 
& Soils 3(4):14-17, 30. Jan. 1951. 

FROMMING, E. Gibt es unkraut? Nat. u. Nahr. 4(13):13-14. July 1950. 

Gay. Ist die latsche ein alpunkraut? Auf der Alpe 1950:73. Oct. 1950. 
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Gitsert, G. E. Studies concerning the vertical distribution of ragweed pollen 
and Alternaria spores in Coumbus, Ohio, atmosphere. Ecol. Soc. Amer. 
Bul. 31:52. Sept. 1950. 

Gopwin, H. Pollen analysis. Endeavour 10(37):5-16.Jan. 1951. 

GranaM, J. J. T. Report on economic poisons. Jour. Assn. Off. Agr. Chem. 
33:755-8. 1950. 

Hutsse, O. Das wesentliche in der unkraut-bekampfung. Hannoversche 
Land-u. Forstwirt. Ztg. 103:733. Aug. 1950. 

KLINGMAN, GLENN C. Weed war gains momentum. Southern Seedsman 
14(2):16, 53. Feb. 1951. 

Lovvorn, Roy L. Weed men for the future. NWCC Proc. 5:1-5. Jan. 1951. 

MeEapLy, G. R. W. Recent developments in chemical weed control. Jour. 
of Agr. West. Australia 27(2):193-198. 1950. 

MIDDLETON, J. T., et al. Smog in the south coastal area; injury to herbaceous 
plants in the affected area found to be result of air polution by gases and 
aerosols. Calif. Agr. (Calif. Sta.) 4(11):7-10. Nov. 1950. 

NetrLes, W. C. Pest control makes dollars and sense. New chemicals, new 
equipment promise effective new “anti pest” era. Southern Seedsman 14 
(2):15, 34, 38, 49. Feb. 1951. 

Orcuarb, H. E. Skeleton weed (Chondrilla juncea L.). Jour. Dept. Agr. S. 
Australia 53:340-346. 1950. 

Pires, M. A. Brief considerations on the principal factors in the destruction 
of Madeira flora. I. (In Portuguese.) Frutas da Madeira 10:41-42. 1950. 

Rocers, C. Trodden glory; the story of the California poppy. Torrey Bot. 
Club Bul. 77:308-9. 1950. 

Rouwer, S. A. Term “Economic Poison” outmoded, says Rohwer. More 
comprehensive is the term: “Pesticide.” Agr. Chems. 6(1):31-33, 93, 95 
Jan. 1951. 

SLoTE, LAWRENCE, and INGRAM, WILLIAM T. Operation “Sieeze.” NWCC 
Proc. 5:323-328. Jan. 1951. 

SOLOMON, S., and Rao, M. V. V. New meihods of weed control. Poona Agr 
Coll. Mag. 40:4. 1950. 

STAKMAN, E.C. Science and human affairs. Science 113(2928):137-142. Feb. 
9, 1951. 

TAKE!I, SANKICHI. Progress of agricultural chemicals. Nogaku (Sci. of Agr.) 
4:68-73. 1950. 

Tuurston, J. M. The wild oat (Avena fatua) problem. Farming (Norwich) 
4:332-334, 341. Nov. 1950. 

TiLeMans, E. La lutte chimique contre lés mauvaises herbes. Parasitica 
6:63-74. 1950. 

Vevez, I. Plantas indeseables en los cultivos tropicales. N.Y. Bot. Gard. 
Jour. 51:308. Dec. 1950. 

Woop, H. E., et al. Steps toward effective weed control. Manitoba Dept. 
Agr. (Canada) Pub. 238. 16 pp. Feb. 1951. 


Il. BorANy OF WEEDS 


Classification and Identification 

AnonyMous. Gray, revised. USDA 10(2):1. Jan. 17, 1951. 

BALL, CARLETON R. New combinations in southwestern Salix. Jour. Wash. 
Acad. Sci. 40(10):324—335. Oct. 15, 1950. 

Day, G. M. The siability of Latin names. Jour. Forestry +8:466. Sept. 
1950. 

Dayton, W. A. Glossary of botanical terms commonly used in range re 
search. U.S.D.A. Misc. Pub. 110, rev., 41 pp. June 1950. 

FaLWaAsser, C. R. Galinsoga parviflora. Gardners’ Chron. 129 (3345):54. 
Feb. 17, 1951. 

Hess, R. W. Classification of wood parenchyma in dicotyledons. Yale Univ. 
School Forestry 96:1-20. Sept. 1950. 

Hoiianp, L. J. Why we use scientific plant names. Green Thumb 7(10): 
10-11. Oct. 1950. 

LAMPRECHT, HERBERT. (Taxonomy on a genic and cytological basis.) Agr. 
Hort. Genet. 7(14):1-28. 1950. 
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Musit, A. F. Identification of Brassicas by seedling growth or later vege- 
tative stages. USDA Circ. 857:1-26. 1950. 

Ricketr, H. W. Some changes in the International rules of botanic nomen- 
clature made at Stockholm in 1950. Bul. Torrey Bot. Club 78(1):1-10. 
Jan.—Feb. 1951. 

Sauer, J. D. Grain amaranths: Survey of their history and classification. 
Ann. Mo. Bot. Gard. 37:561-632. Nov. 1950. 

Trurpenev, A. P. Pechora wild-growing red clover. (In Russian.) Sovet. 
Agron. 8(6):80-84. June 1950. 

Turrit, W. B. Modern trends in the classification of plants. Advance. Sci. 
7:238-253. 1950. 

Wuire, C. T. Weir vine, a declared noxious plant. Queensland Agr. Jour. 
69(4):219-221. 1950. 


Ecological Investigations and Surveys 


ANonyMous. Architectural acanthus. Plants & Gard. 6:173. Autumn 1950. 

- Botanical investigations. Rpt. Chf., Bur. Plant Indus., Soils, and 
Agr. Engin., USDA, p. 78. 1950. 

————._ Interesting new records and range extensions (Inula, Eupatorium, 
Veronica, Potentilla). Bul. Torrey Bot. Club 77(1):45. Jan.—Feb. 1951. 
—. Plant succession studies on Western grazing lands. Rpt. Chf., Bur. 

Plant Indus., Soils, & Agr. Engin. USDA, pp. 44-45. 1950. 

ALLARD, H. A. Two species of Rubus new for Massachusetts. Castanea 15: 
124-125. 1950. 

Ammons, N. Shrubs of West Virginia. Univ. W. Va. Contr. 55. 127 pp. 
1950. 

ARCHBALD, D. The effect of quadrat size and quadrat method on apparent 
plant dispersion. Ecol. Soc. Amer. Bul. 31:52. Sept. 1950. 

Baker, W. H. Plant records from Curry County, Oregn. Leaflet West Bot. 
6:82-84. Oct. 1950. 

Barsour, Rocer W., and Bernice L. Notes on the plants of Harlan County, 
Ky. Castanea 15:125. Sept. 1950. 

BLACKMAN, G. E., and Witson, G. L. Physiological and ecological studies 
in the analysis of plant environment. VI. The constancy for different 
species of a logarithmic relationship between net assimilation rate and light 
intensity and its ecological significance. Annals of Bot. 15(57):63-94. Jan. 
1951. 

Biake, S. F. State and local fern floras of the United States. Supplement I. 
Amer. Fern Jour. 40:148-165. Jan.—Mar. 1950. 

BLANCHARD, L. E. Balance in nature. Cactus & Succulent Jour. 22:134—139. 
Sept./Oct. 1950. 

BuxsauM, F. Polyphyletic origin of the genus Mammillaria. Cactus & Suc 
culent Jour. Gr. Br. 12:76-78. Oct. 1950. 

CHATTERJEE, M. P. Guna, and Sen, S. K. Studies of Mahonia genus. III. 
M. borealis Takeda and M. simonsii Takeda. Jour. Amer. Pharm. Assn. 
10(1):31-34. Jan. 1951. 

CotraM, Grant, and Curtis, Joun T. Antibiotics and plant competition. 
Bul. Garden Club 39(2):8-11. March 1951. 

CoupLanp, R. T. Ecology of mixed prairie in Canada. Ecol. Monog. 20: 
271-315. Oct. 1950. 

Cronquist, ArtHur. Notes on the Compositae ,of the Northeastern United 
States. Leafl. West. Bot. 6:41-50. Apr. 1950. 

Dawson, E. YALE. Notes on Pacific Coast marine algae. V. Amer. Jour. 
Bot. 37(5):337-344. 1950. 

DeaM, Cuarctes C., et al. Indiana plant distribution records. Proc. Ind. 
Acad. 59:48-52. 1950. 

Dore, W. G. Persian darnel in Canada. Sci. Agr. $0:157-164. 1950. 

Eptinc, Cart. Supplemental notes on American Labiatae. V. Brittonia 
7(3):129-142. Jan. 1951. 

FerRNALD, M. L. Our American forms of Stellaria alsine. Rhodora 52:250- 
251. Oct. 1950. 
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34. 


36. 
37. 


38. 
39. 
40. 


41. 
42. 


43. 


44. 


Fiowers, Sevitte. A list of the ferns of Idaho. Amer. Fern Jour. 40:121- 
131. Jan.—Mar. 1950. 

GaTEs, FRANK C., and McGrecor, R. L. Rumex alluvius, a new species of 
dock from Kansas. Trans. Kans. Acad. 53:186—-189. 1950. 

Gates, R. Ruccies. Genetics and taxonomy of the cultivated Brassicas and 
their wild relatives. Bul. Torrey Bot. Club 77(1):19-28. Jan-Feb. 1950. 

Goprrey, R. K. Studies in the Compositae of North Carolina. Jour. Elisha 
Mitchell Soc. 65:276-305. 1949. (Jan. 1950). 


. Goup, Frank W. Eriochloa in Arizona. Leafl. of Western Bot. 6(2):50—51. 


1950. 
GREENMAN, J. M. Studies of Mexican and Central American species of 


Senecio. Ceiba 1:119-124. Apr. 1950. 

Hanson, H. C. Vegetation and soil profiles in some solifluction and mound 
areas in Alaska. Ecology 31:606-630. Oct. 1950. 

Utilization of plant-animal resources in northwestern Alaska: An 
ecological interpretation. Ecol. Soc. Amer. Bul. 31:55. Sept. 1950. 

Hanson, H. C. Comparison of certain plant communities in Alaska with 
similar communities for Norway. Ecol. Sc. Amer. Bul 31:54. Sept. 1950. 

Harper, Rotanp M. A preliminary list of the endemic flowering plants of 
Florida. Quart. Jour. Florida Acad. Sci. 11(1):25-35; 11(2/3):39-57. 1950. 

————.. A Statistical summary of the flora of Texas. Bul. Torrey Bot. Club 
77(3):192-203. May-June 1950. 

HartiLey, W. The global distribution of tribes of the Gramineae in relation 
to historical and environmental factors. Austral. Jour. Agr. Res. 1(4):355 
373. Oct. 1950. 

Harvitt, A. M. The logical approach to distributional problems of crypto 
gamic plants. Ecol. Soc. Amer. Bul 31:57-58. Sept. 1950. 

Haywarp, C. L. Ecological studies in alpine communities of the Uinta 
Mountains, Utah. Ecol. Soc. Amer. Bul. 31:53. Sept. 1950. 

Hetzer, W. A., and Vote, L. D. Stomatal counts of Kansas species in ce1 
tain genera of the Compositae. Kans. Acad. Sci. Trans. 53:370-371. Sept 
1950. 

Howarp, R. A. Vegetation of the Bimini Island group, Bahamas, B.W.1. 
Ecol. Monog. 20:317-349. Oct. 1950. 

IsELY, DUANE. Desmodium: Section Podocarpium Benth. Brittonia 7(3): 
129-142. Jan. 1951. 

Jones, G. N. Flora of Illinois. Ed. 2. Amer. Midland Nat. Monog. 5. 
368 pp. 1950. 

LeopoLp, A. S. Vegetation zones of Mexico. Ecology 31:508-518. Oct. 1950. 

Lucas, J. A. W. The algae transported on drifting objects and washed 
ashore on the Netherlands coast. Blumea 6:527-543. Apr. 3, 1950. 

MAcsrRIDE, J. F. Flora of Peru. Field Mus. Nat. Hist. Chicago. Bot. Ser 
13:781-999. Nov. 17, 1950. 

McGrecor, F. L., and Vote, L. D. First year invasion of plants on the ex 
posed bed of Lake Fegan, Woodson Co., Kans. Acad. Sci. Trans. 53:372 
377. Sept. 1950. 

McMinn, Rosert G. The vegetation of a burn near Blaney Lake, British 
Columbia. Ecology 32(1):135-140. Jan. 1951. 

MIRANDA, F., and SHarp, A. J. Characteristics of the vegetation in certain 
temperate regions of eastern Mexico. Ecology 31(3):313-333. 1950. 

NEILL, WitFrED T. A Bromelaid herpetofauna in Florida. Ecology 32(1): 
140-143. Jan. 1951. 

OcpeN, E. C., et al. Check list of the vascular plants of Maine. Am. Mid 
land Nat. 43:511. 1950. 

OoststroM, S. J. VAN. The Concolvulaceae of Malaysia. VI. Blumea 6: 
337-348. Apr. 3, 1950. 

OwnsBey, Marion. The genus Allium in Idaho. Res. Stud. St. Coll. Wash. 
18:3-39. Mar. 1950. 

PATTERSON, RoBert L. Sage grouse populations and land-utilization patterns 
in the Mountain West. Trans. North Amer. Wildlife Conf. 15:384—399. 


1950. 
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Peck, M. E., and Ownsey, M. A new species of Polygonum from Oregon. 
Madrono 10:250-251. Oct. 1950. 

PIEMEISEL, Ropert L. Causes affecting change and rate of change in a vege- 
tation of annuals in Idaho. Ecology 32(1):53-72. Jan. 1951. 

PittsspurY, R. W. Natural anchoring of the red alga, Gracilaria confervoides 
(L) Grev. on unstable bottom of association with an annelid worm. Canad. 
Jour. Res. Sec. C, Bot. Sci. 28:471-476. Oct. 1950. 

RosENE, WALTER, JR. Spreading tendencies of multiflora rose in Southeast. 
Jour. Wildlife Mgmt. 14(3):315-319. 1950. 

Saccers, C. T. E. Albany Agricultural and Horticultural Society pasture 
and meadow hay competitions, 1949-1950. Jour. of Agr. West. Australia 
27(2):150-154. 1950. 

SCHWEINFURTH, C. A new Brassica from Mexico. Ceiba 1:178-180. Oct. 31, 
1950. 

SHINNERS, Ltoyp H. The North Texas species of Plantago (Plantaginaceac). 
Field and Lab. 18:113-119. June 1950. 

STEARN, W. T. Nepeta mussinii and N. faassenii. Roy. Hort. Soc. jour. 
75:403—406. Oct. 1950. 

Stevens, O. A. Handbook of North Dakota Plants. N. Dak. Agr. College. 
324 pp. 1950. 

STEYERMARK, JULIAN A. Flora of Guatemala. Ecology 31/3):368-372. 1950. 

SUESSENGUTH, K. The flora of Australia as a measure of the antiquity of the 
angiosperms. Pacific Sci. 4:287-308. Oct. 1950. 

raytor, W. R. Plants of Bikini and other northern Marshall Islands. Jour. 
N. Y. Bot. Gard. 51:308. Dec. 1950. 

Woop, R. D. Stability and zonation of Characeae. Ecology 31:642-647. 
Oct. 1950. 

Physiological Investigations 


ANonyMous. Radioactively tagged compounds prove useful in 2,4—D studies. 
Rpt. Chf., Bur. Plant Indus., Soils, & Agr. Engin., USDA, pp. 74-75. 1950. 

. 2,4-D intensified skin color in red McClure potatoes. Rpt. Chf., 
Bur. Plant Indus., Soils, & Agr. Engin., USDA, p. 66. 1950. 

. Absorption of radioactively tagged 2,4—D in plant studies. Rpt. 
Chf., Bur. Plant Indus., Soils, & Agr. Engin., USDA, p. 73. 1950. 

. Chemical spray defoliates roses in field. Oreg. Agr. Expt. Sta. 
Ann. Rpt. Sta. Bul. 491:64-65. Nov. 1950. 

. Early harvesting and top killing of potatoes for seed use. Rpt. 
Chf., Bur. Plant Indus., Soils, & Agr. Engin., USDA, pp. 66-67. 1950. 

———. Growth governor; maleic hydrazide. Chem. Indus. 67:24-25. 
1950. 

———- . No harm in normal applications of DDT or potato vine killers. 
What's New in Crops & Soils 3(5):24. Feb. 1951. 

Results good from defoliation in Ohio. Soybean Digest 11(2):38 
Dec. 1950. 

————. Search for defoliants. Ag. Sanitation 34:7-8. 1950. 

———. Self-defense for plants. Chem. Indus. Week 68(6):21-23. Feb. 24, 
1951. 

Bapin, E. J., and Carvin, M. The path of carbon in photosynthesis. IX. 
Oak Ridge, Tenn., 20 pp. 1950. (U.S. Atomic Energy Comm. UCRL-591). 

BeaucHAmp, C. E. Effects of 2,4—-D on sugar content of sugar cane. Sugar 
Jour. 13(6):20-30. (Con.) Nov. 1950. 

BentLey, Joyce A. An examination of a method of auxin assay using the 
grewth of isolated sections of Avena coleoptiles in test solutions. Jour. 
E Bot. 1(2):201-213. June 1950. 

BLAca..an, G. E. Principles of selective toxicity and the action of selective 
herbicides. Sci. Prog. 38:637-651. 1950. 

———. Selective toxicity and the development of selective weed killers. 
Jour. Roy. Soc. Arts 148-499-517. 1950. 

BonNneER, J. The role of toxic substances in the interactions of higher plants. 
Bot. Rev. 16:51-65. 1950. 

Brown, J. G. Two, 2,4—-D effects can persist in plant tissues. Phyt. 40:1154. 
Dec. 1950. 
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Cuiasson, T. C. The effect of 2,4-D on potato varieties. Proc. 3rd Mtg. 
East Sec. Nat. Weed Com. Ottawa. p. 66. 1950. 

Cuowpnary, H. P. Effect of g—indol—3-acetic acid, phenoxy acetic acid and 
f-naphthoxy acetic acid on growth of Alternaria Tenuis. Current Sci. 
19(8):247-248. 1950. 

Corns, W. G. Effects of 2,4-D and soil moisture on the catalyst activity, 
respiration, and protein content of bean plants. Can. Jour. Res. 28C: 
393-405. 1950. 

DALLYN, S. L., and Sweet, R. D. Theories on the herbicidal action of 
petroleum herbicides. NWCC Proc. 5:13-17. Jan. 1951. 

Davipson, FLoyp F. The effects of auxins on the growth of marine algae. 
Amer. Jour. Bot. 37(7):502-510. July 1950. 

Davis, G. E., and Smirn, O. Toxicity of 2,4—D in respect to the carbohydrate 
level of red kidney bean seedlings. Mem. Cornell Agr. Expt. Sta. 293:20. 
1950. 

DE Kock, P. C., and Hunter, R. F. Germination inhibitor from sugar beet. 
Nature 166:440-1. 1950. 

DeRose, H. Rosert. Crabgrass inhibition with O-isopropyl N-(3-chloro- 
phenyl) carbamate. NWCC Proc. 5:183. Jan. 1951. 

FittMore, RicHarpD H. The control of plant development with maleic hydra 
zide. Arnoldia 10(6):33-39. May 1950. 

GALsToN, ARTHUR W. Phototropism. II. Bot. Rev. 16:361-378. 1950. 

Goopwin, RICHARD H., and KAVANAGH, FREDERICK. Fluorescence of coumarin 
derivatives as a function of pH. Archiv. Biochem. 27(1):152-173. 1950. 

GorHAM, PauL R. Heterotrophic nutrition of seed plants with particular 
reference to Lemna minor L. Can. Jour. Res., Sec. C, Bot. Sci. 28(3):356- 
381. 1950. 

GREENHAM, C. G. Phytocides. I. Diurnal variation in effectiveness of 
“Methoxone.” Austral. Jour. Agr. Res. 1:148-155. 1950. 

GRUELACH, Victor A., and ATCHISON, EARLENE. Inhibition of growth and 
cell division in onion roots by maleic hydrazide. Bul. Torrey Bot. Club 
77(4):262-267. July—Aug. 1950. 

Hackett, D. P., and THmmann, K. V. Action of inhibitors on water uptake 
of potato tissue. Pl. Phys. 25:648-652. Oct. 1950. 

Hanscu, Corwin, and Muir, Rosert M. Ortho effect in plant growth regu 
lators. Pl. Phys. 25:389-393. 1950. 

HAUusER, WILLIBALD, and LANGER, ELrriepeE. Uber den Einfluss von Saponinen 
auf das Pflanzenwachstum. Phyton 2(1/3):110-123. 1950. 

Hewceson, E. A., and Konzak, RICHARD. Phytotoxic effects of aqueous ex 
tracts of field bindweed and Canada thistle. N. Dak. Bi-Monthly Bul. 
12(3):71-76. Jan—Feb. 1950. 

Hetson, V. A., and MINsHALL, W. H. Further effects of herbicidal oils on 
the physiology of plants. Canada. Natl. Weed Com. East Sec. Proc. 3:19-20. 
June 1950. 

Ho.tiey, R. W., et al. Studies of the fate of radio active 2,4-dichlorophe 
noxyacetic acid in bean plants. Arch. Biochem. 27:143-151. 1950. 

IsENBERG, F. M. R., et al. The effect of maleic hydrazide on certain dehydro 
genases in tissues of onion plants. Science 113(2925):58-60. Jan. 19, 1951. 

Ivens, G. W., and BLAcKMAN, G. E. Inhibition of growth of apical meristems 
by ethylphenylcarbamate. Nature, London, 166:954. 1950. 

Jones, R. L., et al. The relationship between th- constitution and the effect 
of chemical compounds on plant growth. 2. Quarternary ammonium 
salts. Biochem. Jour. 47:110-114. 1950. 

KrANG, C. Factors effecting the action of 2,4—-dichlorophenoxyacetic acid. 
Mich. U. Microfilm Abs. 10(3):121—-123. 1950. 

Levine, MicHaEL. The growth of normal plant tissue in vitro as affected by 
chemical carcinogens and plant growth substances. III. The culture of 
sunflower and tobacco stem segments. Bul. Torrey Bot. Club 77(2):110 
132. Mar.—Apr. 1950. 

Linpver, P. J. Adsorption of some new herbicides by plants. NWCC Proc. 


5:7-12. Jan. 1951. 
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Livincston, Grorce A. In vitro tests of abscission agents. Pl. Phys. 25(4): 
711-721. 1950. 

Lousrator, A. J., et al. The effect of 24—D on sugar content of sugar cane. 
Sugar Jour. 13(5):78. Oct. 1950. 

McQuitkin, W. E. Effects of some growth regulators and dressings on the 
healing of tree wounds. Jour. Forestry 48:423-428. Sept. 1950. 

MITCHELL, JoHN W., and Martn, Paut C. Growth regulating substances in 
horticulture. Ann. Rev. of Plant Physiol. 1:125-140. 1950. Ann. Rev., 
Inc., Stanford, Calif. 

Naytor, AusreEy W. Maleic hydrazide as a plant growth inhibitor. Bot. 
Gaz. 112(1):112-126. 1950. 

, and Davis, Epwin A. Respiration response of root tips to maleic 
hydrazide. Bul. Torrey Bot. Club 78(1):73-79. Jan—Feb. 1951. 

Norman, A. G., et al. Herbicides. Ann. Rev. of Plant Physiol. 1:141-168. 
1950. 

PayNE, MERLE G., et al. The effect of storage on color and sprouting of red 
McClure potatoes after 2,4—-D treatment. Amer. Potato Jour. 28(1):455- 
464. Jan. 1951. 

PLAyeR, Mary Anne. Effects of some growth regulating substances on the 
transpiration of Zea mays L. and Ricinus communis L. Plant Physiol. 
25/ 3): 169- 177. 1950. 

Pounp, CHartrs E. Physiological effects of certain weedicides on Rhus 
toxicodendron L. NWCC Proc. 5:319-321. Jan. 1951. 

QuastLer, H., and Barer, M. Inhibition of plant growth by irradiation. V. 
Radiation effects on initiation and completion of growth. Cancer Res. 
10:604-612. Oct. 1950. 

Reep, Howarp §., et al. Effects on grape cuttings of two new chemical 
growth regulators in relation to nitrogenous nutrition. Compt. Rend. 
230:2317-2318. 1950. 

Ruopes, A., et al. Use of isopropylphenyl carbamate (IPPC) to reduce 
sprouting in potato tubers during storage. Research (London) 3(4):Suppl. 
189-190. 1950. 

Rice, Erroy L. Effects of various plant growth-regulators on flowering in 
several crop plants. Bot. Gaz. 112(2):207-213. Dec. 1950. 

See.ey, R. C., and Wain, R. L. A note on the growth-regulating activity of 
2:6-dichlorophenoxyacetic acid. Jour. Hort. Sci. 25:264-265. June 1950. 

Sivori, M., and CLaver, Francisco K. Influence of 2,4—-D on oxidation and 
reduction enzymes. Rev. Argentina Agron. 17:1-10. 1950. 

Stroconov, B. P. Growth stimulators as a measure for control of preharvest 
drop of apples and pears. (In Russian). Akad. Nauk SSSR. Dok. 73:601- 
604. July 1950. 

Von Denrer, D., and Grunpter, H. (An inhibition of flowering in long-day 
plants induced by growth substances.) Biol. Zbl. 69:272-282. 1950. 

WaIn, R. L. Studies on plant growth-regulating substances. I. Field trials 
using various synthetic compounds for the setting of outdoor tomatoes. 
Jour. Hort. Sci. 25:249-263. June 1950. 

Wasicky, RicHarp, and HoeHNne, Witson. The mechanism of the herbicidal 
selectivity of 2,4-dichlorophenoxyacetic acid. Anais Faculdade Farm e 
odontol Univ. Sao Paulo 7:417-422. 1949. (English summary.) 

Weevers, T. Plant physiology after Sachs. Book Rev.—Nature 166(4233): 
1004-1005. Dec. 16, 1950. 

Wuire, D. G. New steps in plant growth control; maleic hydrazide. Flower 
Grower 37:28-29. 1950. 

Witske, C., and Burstrom, H. The growth-inhibiting action of thiophenoxy 
acetic acids. Physiol. Plant. 3:58-67. 1950. 

Wo tr, Date E., et al. Effect of 2,4—-D on carbohydrate and nutrient-element 
content and on rapidity of kill of soybean plants growing at different 
nitrogen levels. Bot. Gaz. 112(2):188-197. Dec. 1950. 

Yunusov, S., et al. Alkaloids of Ranunculaceae. Ul. Alkaloids of Thalic- 
trum minus. Zhur Obshchei Khim (J. Gen. Chem. SSR.) 20:1151-1161. 
1950. 
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chemical means. NWCC Proc. 5:231-233. Jan. 1951. 


Morphological and Anatomical Investigations 


BROWNELL, L. W. Fruits of some common wild plants. Nature Mag. 43:420- 
444. Oct. 1950. 

CaRLsON, Marcery C. Nodal adventitious roots in willow stems of different 
ages. Amer. Jour. Bot. 37(7):555-561. July 1950. 

CHAKRAVERTI, D. N. Anomalous secondary growth in some roots of Hydro- 
cotyle asiatica L. Philippine Jour. Sci. 78:291-298. Sept. 1950. 

Lup, W. Beitrag zur kenntnis der Salix- und Artemisia-pollen. Geobot. 
Forschinst. Rubel. Zurich. Ber. 1949:101—109. 1950. 

O.tHorF, B. H. Danger of cross pollenation of Brassica. (In Dutch.) Zaad- 
belagen 4:433-434. July/Sept. 1950. 

Van Horne, Rosert L., and Zopr, Louis C. Water-soluble embedding mate 
rials for botanical microtechnique. Jour. Amer. Pharm. Assn. 40(1):31-34. 
Jan. 1951. 

Weser, Hans. (The growth of the rhizome of Butomus umbellatus L.) 
Planta 38(2):196-204. 1950. 


Weed Seed Investigations 


Barton, LeELa V. Relation of different gases to the soaking injury of seeds. 
Contrib. Boyce Thompson Inst. 16(2):55-71. 1959. 

GAERTNER, ERIKA E, Studies of seed germination, seed identification, and 
host relationships. Cornell Univ. Agr. Expt. Sta. Mem. 294:3-56. 1950. 

HanF, M. Germination of weed seed under different soil conditions. 
Landw. Jahrb. 93(2):169-259. (No date.) 

Germination of weeds and cultivated plants after 2,4—-D treatment 

of the soil. Nachr. Bl. Dtsch Pfi. Sch. Dienst. Braunschweig 2:84-90. 1950. 

Hopkins, H. T., and Toore, Espen H. Effect of DDT on germination of 
certain seeds. Bot Gaz. 112(1):130—-132. 1950. 

Hype, E. O. C. Weed serds in agricultural seed. New Zeal. Dept. Agr. B 
316, 48 pp. 1950. 

Lippert, R. D., and Hopkins, H. H. Study of viable seeds in various habitats 
in mixed prairie. Kans. Acad. Sci. Trans. 53:355-364. Sept. 1950. 

Ostrovskil, N. I. Effect of benzene hexachloride on germination of seeds, 
development and quality of sugar beets. (In Russian.) Sakh. Promysh. 
24(6):44-47. June 1950. 

RANDALL, C. G. Germination studies of cotton seed from plants affected by 
2,4-D spray drift. Calif. Dept. Agr. Bul. 39:144-148. July—Sept. 1950. 
SieceL, S. M. Effects of exposures of seeds to various physical agents. Bot. 

Gaz. 112(1):57-70. 1950. 


. Smiru, L. Effects of atomic bomb radiations and x-rays on seeds of cereals. 


Jour. Heredity 41:125-130. 1950. 


2. Sperry, O. E. Effects of 2,4—-D on bitterweed (Actinea odorata) seed forma 


tion and germination. Tex. Agr. Expt. Sta. Prog. Rpt. 1279:1-3. 1950. 

Stevens, O. A. How seeds and fruits are scattered. N. Dak. Outdoors 13/4) 
8-9. Oct. 1950. 

VALLANCE, K. B. Studies on the germination of seeds of Striga hermonthica. 
III. On the nature of pretreatment and after-ripening. Annals of Bot. 
15(57):109-128. Jan. 1951. 

WALGER, JANOS, et al. The physiology of germination. I. Influence of 
Cucurbita maxima extract on germination. Agrartudomany 2:150-163. 


1950. 


III. WerEp CONTROL 


Cultural 
ANONYMOUS. Cultivate corn even if weed-killers are used. Sci. News Lette 


59(9):136. Mar. 3, 1951. 
Early-growing canes suppress weed growth. Rpt. Chf., Bur. Plant 


Indus., Soils, & Agr. Engin., USDA, p. 40. 1950. 
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————. Geese cut the grass (in bicolor lespedeza.) Soil Conservation 16(7): 
166. Feb. 1951. 

. Good pasture practices effective in weed killing. Natl. Farm and 
Gard. Bur. Clip. Sheet 1:1. 1951. 

Bikker, A. Control of tufted hairgrass (Deschampsia caespitosa). (In Dutch.) 
Netherlands Landbvoorlichtingsdienst. Maandbl. 7:355-359. Aug. 1950. 
Grau, Frep V. Weed control in turf without chemicals. NWCC Proc. 

5:181-182. Jan. 1951. 

Herer, S. V. The control of witchweed (Striga lutea). Farming So. Africa 
25:263-265. Aug. 1950. 

Hexter, G. W. Ragwort. Control by pasture improvement. Jour. Dept. 
Agr. Victoria. 47(5):217-218. 1950. 

Ivins, J. D. Weeds in relation to the establishment of the ley. Brit. Grass 
land Soc. Jour. 5:237-242. Sept. 1950. 

Lone, H. C., and BrRencHLey, W. E. Suppression of weeds by fertilizers and 
chemicals. Roy. Hort. Soc. Jour. 75:372. Sept. 1950. 

MEnRING, A. L. Combination fertilizers and pesticides. Div. of Fert. and 
Agr. Lime, USDA, mimeo. circ., 21 pp. 1950. 

NESTERENKO, I. S. Control of Cirsium arvense by the method of exhaustion. 
(In Russian.) Sovet. Agron. 8(7):65-72. July 1950. 

PraRsON, A. Experiment in control of skeleton weed (Chondrilla); effect of 
long-term pasture. Agr. Gaz. N.S. Wales 61:425-427. Aug. 1950. 

SHEWELL-Cooper, W. E. War against weeds; continuous hoeing can be as 
effective as anything. Field 196:839. Nov. 1950. 

Somes, H. A., and Mooreneap, G. R. Prescribed burning does not reduce 
yield from oak-pine Quercus-Pinus) stands of southern New Jersey. U.S. 
Forest Serv. Noeast. Forest Expt. Sta. Paper 36,19 pp. Aug. 1950. 

I'HOMSON, J. R. Farming by fire. World Crops 2:396-397. Sept. 1950. 

Travers, S. J. Weed control by good husbandry. Gt. Brit. Min. Agr. Agri 
culture 57:264-270. Sept. 1950. 

Wis, S. J. Control of hoary pepperwort on light soils. Jour. Min. Agr. 
57:270-273. 1950. 

Chemical 


Weeds in field crops 

AnonyMous. Behaviour of selective weed killers. Chem. Age 62:329. 1950. 

————. Chemical weed control facilitates mechanization. Rpt. Chf., Bur. 
Plant Indus., Soils, & Agr. Engin., USDA, pp. 40-41. 1950. 

ANonyMous. Cotton mechanization. 4th An. Beltwide Cotton Mech. Conf. 
summary. July 13-15. 1950. Weeds—11, 20, 21, 30. 

- . Cotton weed killer developed. Better Farm. Methods 23(2):26. 
Feb. 1951. 

———. Crop plants differ widely in tolerance of DDT in the soil. Rpt. 
Chf., Bur. Plant Indus., Soils, & Agr. Engin., USDA, pp. 61-62. 1950. 

———. Expect weed killers to increase 1950 rice crop. Rice Jour. 53(8): 
25-26. Aug. 1950. 

————-. Legume cover crops, chemical treatment give weed-free tobacco. 
What’s New in Crops & Soils 3(4):29. Jan. 1951. 

North Central Weed Conference at Milwaukee hears reports of 
increased crop yields through use of herbicides. Agr. Chems. 6(1):42-45. 
Jan. 1951. 

————. Southern Weed Conference hears reports on chemical control. 
Cotton Gin and Oil Mill Press 52(4):20. Feb. 1951. 

————. Weed control. Report Experiment Station Committee. Hawaiian 
Sugar Planters’ Assn. pp. 46-54. 1950. 

ALtona, R. E. A preliminary report on the control of weeds in maize with 
Methoxone and 2,4-D. S&S. Afr. Jour. Sci. 46:295-296. 1950. 

ANDERSEN, S., and HERMANSEN, J. Effect of hormone derivatives on cultivated 
plants. II. Spraying of cereals with 2,4—D and 4K-2M at different dates. 
Den. Kg. Veterniaer og Landbohojskoles 26:141-203. (Denmark.) March 
1950. 
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13. 
14. 


16. 


17. 


18. 


19. 


40. 
41. 


ASLANDER, ALFRED. Some factors influencing the effect of 2,4-D on perennial 
weeds and crop plants. Svensk Bot. Tidskr. 44(1):35-54. 1950. 

Barrons, KeitH C. Relative tolerance of crops to sodium TCA 90%. Down 
to Earth 6(4):8-9. Spring 1951. 

BEAUCHAMP, C. E. Effects of 2,4—D on sugar content of sugar cane. Sugar 
Jour. 13(5):57-62, 64, 66, 68, 70,72. (To be cont.) Oct. 1950. 

BEALE, F. A. Control of weeds in cane fields. (In Portuguese.) Fazenda 
45(9):42-43. Sept. 1950. 

BENNETT, R. R., and Hawks, S. N. Weed control in tobacco plant beds. 
South. Planter 111(10):8-9. Oct. 1950. 

BereENveESs, P. Uber die bekampfung von unkrautern in den feldbestanden. 
Landwirt. Wchnbl. f. Westfalen u. Lippe 107 A:1204. Aug. 31, 1950. 

BLACKMAN, G. E., and Roserts, H. A. Studies in selective weed control. I. 
The control of annual weeds in winter wheat. Jour. Agr. Sci. 40:62-69. 
1950. 

BLACKMAN, G. E., and Roperts, H. A. Studies in selective weed control. II. 
The control of annual weeds in spring cereals. Jour. Agr. Sci. 40:70-81. 
1950. 

Brown, G. Control de malezas con 2,4-D. Campesino (Santiago) 82(8):45, 
47,49. Aug. 1950. 

Burton, GLENN W., and DeVane, E. H. Bermuda grass can be used in corn 
rotations. Better Crops with Plant Food Reprint CC-8-50. 3 pp. 1950. 

Butter, L. G., and AuLpricu, RicHarp J]. Two years results on the effect of 
2,4—-D on certain legumes. NWCC Proc. 5:193-198. Jan. 1951. 

CarRLyLe, R. E. Use of chemicals in weed control and harvest drying of 
soybeans. Soybean Digest 10(11):38-39. Sept. 1950. 

CHIAPPELLI, R. Tests on herbicides in grain fields. Risicoltura 38:57-58. 
1950. 

Detert, E.R. Die bedautung der pflanzenwuchshormone fur landwirtschaft 
und gartenbau. Obstbau 69:123-125. Aug. 1950. 

ELLISON, J. Howarp, and Jacos, WALTER C. A comparison of cultivation 
with chemical weed control in potatoes. NWCC Proc. 5:139-142. Jan. 
1951. 

Fertic, S. N. 2,4-D for control of yellow rocket (Hesperis) and mustard 
(Brassica). Farm Res. (N.Y. State Sta.) 16(4):11. Oct. 1950. 

GrraupD, ETIENNE. Tobacco and hormones. Rev. Intern, Tabacs 25:87. 
1950. 

Goutp, Cares S., and Atpricu, RicnHarp J. Four years results with calcium 
cyanamide for weed control in corn. NWCC Proc. 5:225-229. Jan. 1951. 

Hatt, H. H. Spraying weeds with straight Cade. Hawaii Plant Rec. 53:199 
204. 1950. 

Harris, VERNON C. Progress report on weed control in cotton at State Col 
lege, Miss. Down to Earth 6(4):6-7. Spring 1951. 

Harris, VERNON C. Chemical weed control cheaper in cotton tests. Miss. 
Farm Res. 14(2):1, 3. Feb. 1951. 

Heit, C. A. Pre-emergence sprays in corn production. Down to Earth 6(4): 
12. Spring 1951. 

Hinkte, D. A., et al. Chemical weed control. Ark. Agr. Exp. Sta. Mimeo. 
Ser. 2:1-8. 1950. 

Hocue, Lester E., and STasLer, STANLEY P. Spraying to control chickweed 
in alfalfa. Univ. of Md. Agron. Dept. Mimeo. 65. 2 pp. Nov. 9, 1950. 
Homes, E. Pre-emergence weed killer possibilities. Farming (Norwich) 

4:302-304. Oct. 1950. 

Kazakevicn, L. I., and Smirnov, B. M. Kak ochistit’ polia ot sorniakov 
(How to clear off weeds from fields). Saratov, Saratovskoe Obl. Gos. Izd-vo, 
1950. 115 pp. 

Lone, H. C., and BrencHLey, W. E. Suppression of weeds by fertilizers and 
chemicals. Royal Hort. Soc. Jour. 75:372. 1950. 

Mayor, W. A. Selective weed killers. Pharm. Jour. 165-177. 1950. 

MiTcHELL, W. H., and Puitups, C. E. Preliminary report on the use of 
calcium cyanamid for weed control in legume seedlings. NWCC Proc. 
5:199-200. Jan. 1951. 
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Moore, R. M. Differential effects of certain phenoxyacetic acid compounds 
and phenylcarbamates on plant species. II. Effects of foliage applications 
with special reference to yields of wheat. Australian Jour. Agr. Res. 1(4): 
401-412. Oct. 1950. 

Otson, P. J., et al. Sensitivity of wheat and barley at different stages of 
growth to treatment with 2,4-D. Agron. Jour. 43(2):77-83. Feb. 1951. 

PETERSEN, H. I. Experiments with chemical preparations against weeds in 
spring grain and stubble fields. (In Danish.) Tidsskr. f. Planteavl 53: 
678-708. 1950. 

————. Fall treatment of stubble fields. (In Danish.) Dansk Landbr. 69: 
445. Aug. 1950. 

Puitiips, C. E. Three years’ results with 2,4—D for pre-emergence weed con- 
trol in corn on Coastal Plain soils. NWCC Proc. 5:209-213. Jan. 1951. 
Piacco, R. Good results with weed killers. (In Italian.) Gior. di Agr. 

60:343. Oct. 1950. 

————.. Judicious application of weed killers in rice fields. (In Italian.) 
Colt. e Gior. Vinic. Ital. 96:266-267. Oct. 1950. 

RALeIGH, S. M., et al. Weed control in corn. NWCC Proc. 5-223. Jan. 
1951. 

Roux, E. R: Output can be much greater; effective weed control. (In Af 
rikaans.) Landbouweekblad 32(1633):8-9. Nov. 1950. 

ScuMitt, L., and JUNGERMANN, K. Calcium cyanamide as a disinfectant of 
soil with special regard to the cultivation of tobacco. Landw. Forsch. 2: 
85-95. 1950. 

SCHONBRUNNER, J. Selective weed control effected especially by hormone 
derivatives. Pflanzensch. Ber. 4(5/6):65-83. 1950. 

SuiFE, F. W., et al. Weed control in small grains. Ill. Ext. Serv. Circ. 658, 
12 pp. May 1950. 

SMOLAK, J. (Plant hormones in the service of plant protection.) Ochr. Rost. 
23:168-172. 1950. 

Stamper, E. R., and Cuivton, S. J. P. Johnson grass and chemicals in sugar 
cane in Louisiana. Down to Earth 6(4):9-10. Spring 1951. 

——. Johnson grass control. Sugar Bul. 29(10):149-151, 154-155. Feb. 

15, 1951. 

Swanson, C. L. W., and Jacosson, H. G. M. Soil factors affecting corn 
growth using herbicides and cultivation for the control of weeds. NWCC 
Proc. 5:215-222. Jan. 1951. 

raruro, A. J., et al. Comparison of different herbicides, volume per acre 
and artificial watering after spray application on legume seedlings in 
mustard infested oats. NWCC Proc. 5:203-208. Jan. 1951. 

———, and VANGeELuwe, Joun. Further results with pre-emergence weed 
control in field beans. NWCC Proc. 5:187-191. Jan. 1951. 

TEMPLEMAN, W. G., and Hatumpay, D. J. Field experiments in selective 
weed control by plant-growth regulators. I. Weed control in cereal crops. 
Empire Jour. Expt. Agr. 18(69):19-30. 1950. 

TEMPLEMAN, W. G., and Hatumay, D. J. Field experiments in selective 
weed control by plant-growth regulators. II. The effect of plant-growth 
regulators upon cereal crops. Empire Jour. Expt. Agr. 18(71):169-176. 
1950. 





and Wricur, J. O. Relative effects of the n-butyl esters of 2 
methyl—4 chlorophenoxyacetic acid and 2,4-dichlorophenoxyacetic acid on 
cereals. Nature 167(4237):71-72. Jan. 13, 1951. 

riLeMans, E. M. J. Agricultural chemical controls in Belgium. Agr. Chems. 
6(2):44-45. Feb. 1951. 

Tincey, D. C. Large variations found in yield of varieties of field crops in 
competition with morning-glory and when treated with 2,4-D. Farm and 
Home Sci. 11(4):74, 88-89. Dec. 1950. 

Ueki, KuNIKAzu. Experiments on controlling weeds in the paddy field with 
2,4-dichlorophenoxyacetic acid (A preliminary report.) Botyu-Kagaku No. 
15, Il, 95-7. 1950. (English summary) 

VALLANCE, L. G. The use of pre-emergence and contact sprays for weed 
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control. Queensland Bur. Sugar Expt. Stas. Cane Growers’ Quart. Bul. 
14:4-10. July 1950. 

VAN DE Goor, G. A. W. Weed control with synthetic growth-promoting 
substances. Landbouw 22:141-181. 1950. A review. 

VoLk, GayLorp M. Factors determining efficiency of cyanamid and uramon 
for weed control in tobacco plantbeds. Soil Sci. 69:377-390. 1950. 

Woop, H. E. Up to date on chemical weed control in barley and oil seeds. 
Canada. Natl. Barley & Oil Seeds Com. Proc. An. Mtg. 16:105-107. 1949. 

ZANINI, E., and BALLATorE, G. P. Results of use of selective herbicides in 
Sicilian grain cultivation. (In Italian.) Humus 6(7):9-12. July 1950. 


Weeds in horticulture, ornamental, and vegetable crops 


Anonymous. Belgium. Serv. des Consellers D’horticulture de L’Etat. La 
lutte contre les mauvaises herbes chez les carottes; rapport sur les essais 
demonstratifs avec le Shell W., un desherbant selectif, sur des carottes 
(Daucus carota). Rev. de l’Agr. 3:843-845. Aug. 1950. 

New chemical kills weeds in strawberries, reduces hand labor 
What's New in Crops & Soils 3(5):28. Feb. 1951. 

AvpricH, RicHarp J., and Purrer, RicHarp E. Two years results on the use 
of certain herbicides for weed control in various varieties of strawberries 
NWCC Proc. 5:65-68. Jan. 1951. 

ANTOGNINI, Jok. Preliminary results on the use of oils and other chemicals as 
stem sprays for weed control in onions. NWCC Proc. 5:97-103. Jan. 1951 

BEILMAN, A. P. Weed killers and bee pasture. Amer. Bee Jour. 90:542-3. 
Dec. 1950. 

Boer, S. De. Growth substances and their application in horticulture. (In 
Dutch.) Netherlands Dir. van de Tuinbouw. Meded. 15:656-671. Aug— 
Sept. 1950. 

CARLSON, Rosert F., et al. Further developments in gladiolus weed control 
NWCC Proc. 5:77-80. Jan. 1951. 

Carson, R. F., and Mouton, J. E. Further testing of herbicides in straw 
berry plantings. NWCC Proc. 5:47-51. Jan. 1951. 

Comps, O. E. Weeding vegetables with chemicals. Wis. Hort. 40:230. 1950 

CRANE, J. C., and BLonpeau, R. The use of hormone sprays as a substitute 
for caprification and a comparison of “seedless” and caprified Calimyrna 
figs. Calif. Fig Inst. Proc. Ann. Res. Conf. 4:5-9. 1950. 

Cross, CHESTER E. Recent developments in cranberry weed control. NWC( 
Proc. 5:73-75. Jan. 1951. 

DANIELSON, L. L., and Hormaster, R. N. Progress of strawberry weed con 
trol in Virginia. NWCC Proc. 5:53-63. Jan. 1951. 

DEARBORN, C. H. Chemical weed control in peas, sweet corn, and beets 
grown for processing. N. Y. (State) Agr. Expt. Sta. Bul. 741. 1950. 

DENNISON, R. A. Chemical aid in weed control. Fla. Grower 58(11):6, 17 
Nov. 1950. 

Firsov, P. P. Control of weeds in berry bushes. (In Russian.) Sad i Ogorod 
1950(7):76-77. July 1950. 

FERGUSON, W., et al. Some results on the use of granular calcium cyanamide 
as a pre-emergence treatment for weed control in peas, beans, and sweet 
corn. Proc. 3rd Mfg. East. Sec. Nat. Weed Com. Ottawa. pp. 61-66. 
1950. 

HAHN, Peter. Calcium cyanamide for pre-emergence weed control and ferti 
lization in canning peas, New York State, 1950. NWCC Proc. 5:119-123. 
Jan. 1951. 

HALLEMANS, A. On the usefulness of chemical selective herbicides in o1 
chards. (In Flemish.) Cult. en Handel 16:491-492. Aug. 1950. 

A propos de l’usage d’herbicide selectifs dans les plantations fruit 
ieres. Cour. Hort. 12:464. Aug. 1950. 

HaAvis, JOHN R., and Moore, R.C. Effect of certain herbicides on the growth 
of first year strawberry plants. NWCC Proc. 5:69-72. Jan. 1951. 

Hircucock, A. E., et al. Chemical weed control in corn, cabbage, tomato, 
and other crop plants. NWCC Proc. 5:105-108. Jan. 1951. 
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Jacos, WALTER C. Pre-emergence weed control in lima beans and cauli- 
flower. NWCC Proc. 5:109-113. Jan. 1951. 

Jounson, ErHetsert. Herbicides in orchards. Calif. Citrograph 35(8):319, 
346. 1950. 

LACHMAN, WILLIAM H. Weed control in vegetables for 1950. Univ. Mass. 
Spec. Circ. No. 163. Rev. Feb. 1950. 4 pp. 

—. Weed control in set onions and sweet corn. NWCC Proc. 5:131- 
137. Jan. 1951. 

LerFE, J. S. Pre-emergence and post-emergence treatments for weed control 
in canning peas. Proc. 3rd Mtg. East. Sec. Nat. Weed Com., Ottawa. pp. 
59-61. 1950. 

Mauss, W. Unkrautbekampfung im pflanzgarten. Allg. Forstz. 5:399-340. 
Sept. 20, 1950. 

Moore, P. W. Weed control practices in California orchards. Calif. Citrogr. 
$5-322. 1950. 

Nott, CHarces ]., and OpLanp, Martin L. Pre-emergence weeding of 
spinach with chemical herbicides. NWCC Proc. 5:115-117. Jan. 1951. 
NyHoiM, I. Use of flame throwers and highly refined petroleum naphthas 
for weed control in tree nurseries. (In Danish.) Gart.-Tid. 66:328-331. 

Aug. 9, 1950. 

PeTerson, C. E. Weed control in onions with a shielded nozzle sprayer. 

Down to Earth 6(4):2-4. Spring 1951. 

and Denisen, E. L. Mechanical protection of foliage and non 
selective herbicide for summer weed control in onions. Proc. Amer. Soc. 
Hort. Sci. 55:309-313. 1950. 

RAHN, E. M. Chemical weed control in asparagus seedlings on a commer 
cial scale in 1950. NWCC Proc. 5:95. Jan. 1951. 

Ross, O. J. Notes on the use of special oils for pre-emergence weed sprays 
with seeded vegetable crops. Proc. 3rd Mtg. East. Sec. Nat. Weed Com., 
Ottawa, pp. 66-67. 1950. 

SPANGELO, L. D. Chemical weeding of strawberry and raspberry plantings. 
Proc. 3rd Mtg. East. Sec. Nat. Weed Com., Ottawa. pp. 67-69. 1950. 

Sweet, R. D. Current status of chemical weeding of vegetables. Proc. 3rd 
Mtg. East. Nat. Weed Com., Ottawa. pp. 69-72. 1950. 

VIERHELLER, A. F., and Benper, Epwarp K. Geese for weed control. Pa. 
Farmer 144(1):20. Jan. 13, 1951. 





Weeds in grasslands, including grass-legume pastures, rangeland, 
turf, lawns, and cemeteries 


Hacsanp, E. (Trials with hormone derivatives in grass seed plots.) Svensk 
Frotidn 19:47-52. 1950. 

Nutrer, Gene C., and CorNMAN, JOHN F. Comparative studies with crab- 
xiass herbicides in turf. NWCC Proc. 5:143-149. Jan. 1951. 

ScHERRET. Verunkrautete gute wiesenboden. Hannoversche Lant-u. Forst 
wirt. Ztg. 103-710. Aug. 1950. 

Wits, S. J. Control of buttercups on permanent pasture. Jour. Min. Agr. 
57:359-364. Nov. 1950. 


Weeds in specialized areas, including ditchbanks, canal ditches, 
fencerows, rights-of-way, irrigation ditches, and cities 


DANCASTER, Ernest A. Weed control on the railways. I. Chem. Age (Lon 
don). 63:462-464. Sept. 20-Oct. 7, 1950. 

- —. Control of weeds on the railways. II. Effects of catalysts with 
sodium chlorate. Chem. Age 63(1630):500-503. Oct. 7, 1950. 

EGLER, FRANK E. The unsuitability of certain grasslands as rightofway vege- 
tation cover. NWCC Proc, 5:251-254. Jan. 1951. 

TuRKA, Harry, and PripHaM, A. M. S. “Progress report on the use of herbi 
cides to eliminate handmowing under guard rails and around traffic signs 
along New York State highways.” NWCC Proc. 5:329-332. Jan. 1951. 

Taytor, JAcK P. Results of two years research, in six Southeastern States, 
with thirty-one chemical herbicides for track treatment of railroads. NW- 
CC Proc. 5:267-276. Jan. 1951. 
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Woody plants 


Anonymous. Aerial spraying proves effective in controlling mesquite. Rpt. 

Chf., Bur. Plant Indus., Soils, & Agr. Engn. USDA, pp. 22-23. 1950. 
Basal bark brush control. Agr. Chems. 6(1):67. Jan. 1951. 

———.. Effective gorse controls developed. Oreg. Agr. Expt. Sta. Ann. Rpt. 
Sta. Bul. 491:30-31. Nov. 1950. 

—-. Progress noted in gorse control. Oreg. Agr. Expt. Sta. Bul. 477, 
pp. 33-34. Mar. 1950. 

Brokaw, C. E. Mechanical tree trimming and chemical weed eradication. 
Pub. Works 81:50. 1950. 

CAMPBELL, R. S., and Prervy, F. A. Poisoning certain undesirable southern 
hardwoods for forest and range improvement. Amer. Midland Nat. 44: 
495-505. Sept. 1950. 

Core, H. N., and Meyer, H. A. Chemical weed-killer extends the pulpwood 
peeling season. Science for the Farmer, p. 10. Dec. 1950. 

Day, Maurice W. How to control undesirable trees and shrubs. Quart. 
Bul. Mich. Agr. Expt. Sta. 32:486-491. 1950. 

EGLer, FRANK E. Report on the WHDH brush elimination project of the 
Boston Herald Traveler Corporation. NWCC Proc. 5:247-249. Jan. 1951. 

FisHer, C. E., et al. Control of mesquite. Texas Agr. Expt. Sta. Prog. Rpt. 
1320:1-7. Feb. 5, 1951. 

FrIGGENS, PAUL. Can we burn our brush? Farm Jour. p. 28-29, 94-96. Feb. 
1951. 

Green, K. R. 2,4,5-T hormone-type weedicide to control blackberry and 
other woody plants. Agr. Gaz. N.S. Wales 61:341-344. July 1, 1950. 

Houcu, A. F. Weed killers may be useful in reforesting old burns. U.S 
Forest Serv. Northeast. Forest Expt. Sta. Note 1, 4 pp. Aug. 1950. 

Hutt, A. C., Jr., and Doran, CLypE W. Observations on equipment and 
methods for brush control. Range Research Mimeo., U.S. Forest Service. 
5 pp. Dec. 1950. 

Jounson, A. Blackberry control using 2,4,5-trichlorophenoxyacetic acid 
formulations. Jour. Austral. Inst. Agr. Sci. 15(3/4):158. 1949. 

Knott, J. E. Use of maleic hydrazide for controlling the growth of a 
pyracantha hedge. Proc. Am. Hort. Sci. 55:504-6. 1950. 

KoocLer, JOHN H., and Lowry, O. J. Taming the tamarisk (Salt cedar) 
Reclam. Era 37(2):37-38. Feb. 1951. 

MUKULA, JAAKKO. On the eradication of woody plants with herbicides in 
fields and pastures. Maataloust. Aikakausk 22:1-18. 1950. 

PRIDHAM, A. M. S. Progress report on control of woody weeds in winter. 
NWCC Proc. 5:243-246. Jan. 1951. 

Ricpon, H. P. Eradication of trees and shrubs. Okla. Agr. Col. Ext. Circ. 
526, 10 pp. (No date) 

STOECKELER, J. H., and HEINSELMAN, M. L. Use of herbicides for the control 
of alder brush and other swamp shrubs in the Lake States. Jour. For. 
48:870-874. Dec. 1950. 

VANGELUWE, JOHN, et al. Progress report on the use of 2,4—-D and 2,4,5-1 
for thorn apple control in pastures. NWCC Proc. 5:235-242. Jan. 1951. 
Wyman, D. Killing woody plants with chemicals. Arnold Arboretum 

Bul. Pop. Inform. 10:61-71. Nov. 1950. 


Aquatic weeds 


ANnonyMous. Algae killer. Chem. & Engin. News 29(5):356. Jan. 29, 1951. 

Hitcucock, A. E., et al. Growth and reproduction of water hyacinth and 
alligator weed and their control by means of 2,4-D. Contrib. Boyce 
Thompson Inst. 16(3):91-130. 1950. 

MACKENTHUN, KENNETH M. Aquatic weed control with sodium arsenite. 
Sewage and Indus. Wastes 22:1062-7. 1950. 

SurBER, E. W. Control of aquatic growths in impounding reservoiis. Am. 
Water Works Assn. Jour. 42:735-740. Aug. 1950. 

, and EverHart, Max. Biological effects of nigrosine used for control 

of weeds in hatchery ponds. Progressive Fish Culturist 12:135-140. 1950. 
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Specific weeds 

AnonyMous. Crabgrass-free lawn now a possibility. Rpt. Chf., Bur. Plant 
Indus., Soils, & Agr. Engin., USDA, p. 22. 1950. 

. IPC controls quackgrass, grassy weeds. Oreg. Agr. Expt. Sta. Bul. 

177:31-32. 1950. 

— Johnson grass can be liquidated. Rpt. Chf., Bur. Plant Indus., 

Soils, & Agr. Engin., USDA, p. 23. 1950. 

—. Johnson grass, a serious weed pest is tamed. Rpt. Chf., Bur. 

Plant Indus., Soils, & Agr. Engin., USDA, p. 30. 1950. 

. Methyl bromide effective in controlling nutgrass on small areas. 

Rpt. Chf., Bur. Plant Indus., Soils, & Agr. Engin. USDA. pp. 23-24. 1950. 
- Ragweed and poisen ivy control program on a contract basis City 

of Summit, New Jersey. NWCC Proc. 5:295-300. Jan. 1951. 

. Syracuse, New York, ragweed control program. NWCC Proc. 

5:283-285. Jan. 1951. 

- Stinging nettles (Urtica). Gt. Brit. Min. Agr. & Fisheries. Adv. 

Leaf. 47, 4 pp. Sept. 1950. 

—. TCA important as weedy grass killer. Seed World 68(5):42. 
Mar. 1951. 
Weedy grasses controlled by IPC. Bindweed Erad. 9(4):15. Jan. 
1-5, 1951. 
- Weedy grasses controlled by IPC. U.S. Dept. Agr. Clip Sheet 
2861-50-2. Release Dec. 17, 1950. 
Wild rice. Rice Jour. 53(9):18, 20. Sept. 1950. 

ANTOGNINI, JOr rhe effect of temperature, relative humidity and wind on 
the control of purslane with aero cyanate. NWCC Proc. 5:125-129. Jan. 
1951. 

ARCENFAUX, G., and Hesrrt, L. P. Pre-emergence control of Johnson grass 
seedlings with 2,4—-D. Sugar Bul. 29:5, 11-12. Oct. 1, 1950. 

Aupus, L. J. Biological detoxication of 2,4-dichlorophenoxyacetic acid in 
soils: Isolation of an effective organism. Nature 166:356. 1950. 

Batcom, Rosert B. How about TCA? A new weed killer for grasses. Re 
clam. Era. 37(1):6—7, 18. Jan. 1951. 

Beatry, R. H., and Davis, B. H. Factors altering the effectiveness of potas 
sium cyanate for crabgrass control. NWCC Proc. 5:161-164. Jan. 1951. 

Dame. Das franzosenkraut und seine bekampfung. Landwirt. Wechnbl. f 
Westfalen u. Lippe 107 A;1206. Aug. 31, 1950. 

Davies, G. M., and Davirs, R. P. Control of bracken on unploughable land. 
Jour. Min. Agr. 57:365-367. Nov. 1950. 

DincwaLt, A. R. Variegated thistle (Silybum marianum) and its control. 
New Zeal. Jour. Agr. 81:141-142. Aug. 1950. 

ENGEL, RALpu E., and Avpricn, Ricnarp J. Three new compounds for con 
trolling crabgrass in turf. NWCC Proc. 5:151-153. Jan. 1951. 

Esrersrook, B. Chemical control of Lantana. Queensland Agr. Jour. 71: 
26-27. July 1950. 

Funk, Davin, and Lorn, Bertram. Ragweed eradication in pine hill (Ulster 
Co.,), New York, 1946-50. NWCC Proc. 5:287-294. Jan. 1951. 

Green, K. R. T. C. A.—a promising new weedicide for grass control. Agr. 
Gaz. N.S. Wales 61:455-—456. Sept. 1950. 

Gricssy, Burorp H. Control of crabgrass (Digitaria spp.) by the use of 
chemical sprays. Mich Agr. Expt. Sta. Quart. Bul. 32:479-485. 1950. 

Hupson, J. P. Eradication of oxalis. Fruit Grower 2847:85-6. 1950. 

Kort, S. A. In regard to measures for control of thistle and European bind 
weed (Convolvulus arvensis). (In Russian.). Vsesoiuzn. Akad. Sel’skokhoz. 
Nauk im. V.I. Lenina. Dok. 15(8):33-38. 1950. 

Maskova, J. Isopropyl phenylcarbamate as a hormonic killer of monocoty 
ledonous weeds. Sbornik Ceskoslov. Akad. Zemedelske 22:330—-7. 1950. 
Morriti, Grorce W. Practical aspects of ragweed control programs. NWCC 

Proc. 5:277-281. Jan. 1951. 

Murpuy, A. H. Hairy oatgrass, Danthonia pilosa, R. Br., as a weedy range 

grass. Calif. Dept. Agr. Bul. 39:118-124. July—Sept. 1950. 
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NELSON, R. T. 2,4-D as aid to fall preparation in controlling volunteer 
alfalfa. Through Leaves 38(4):27-28. .Aug. 1950. 

Noer, Paut E. An inexpensive method of crabgrass control. Greenkeepers’ 
Reporter 19(1):12. Jan.—Feb. 1951. 

Raveicn, §. M. Chemical control of quackgrass. NWCC Proc. 5:185. Jan. 
1951. 

-. Chemical control of wild garlic (Allium vineale). NWCC Proc. 
5:201. Jan. 1951. 

Ror Copina, J. El kudzu ordinario. Agr. Venezol. 15(142):6-8. May 1950 

Ryper, H. The wild oats problem at Borchsminde. (In Danish.) Tidskr. f 
Landokon. 1950:419-426. Aug. 1950. 

SNYDER, WILLIAM E. Responses of quackgrass (Agropyron repens) to treat 
ment with maleic hydrazide. NWCC Proc. 5:255-265. Jan. 1951 

SPANN, J. Borstgrasvertilgung auf alpen. Auf der Alpe 1950:65-66. Sept. 
1950. 

SrampeR, E. R., and Cnivton, S. J. P. Johnson grass control. Sugar Bul. 
29:4, 12. Oct. 1, 1950. 

STEVENSON, E. W. Reseeding tarweed (Media glomerata) infested ranges 
U.S. Forest Serv. Pacific Northwest Forest & Range Expt. Sta. Res. Note 
68, 5 p. Sept. 1, 1950. 

SWANSON, CHARLES R., and Hetcrson, E. A. Wild oats control. N. Dak. 
Agr. Expt. Sta. Bimo. Bul. 13(3):119-120. Jan.—Feb. 1951. 

WayweLi, C. G., and Bissey, R. O. Potassium cyanate, P.M.A.S. and 
maleic hydrazide in the control of crabgrass. NWCC Proc. 5:155-160 
Jan. 1951. 

Weiss, Paut E. An inexpensive method of crabgrass control. Greenkeeepers 
Reporter 19(1):5-6. Jan.—Feb., 1951. 

WiLiarp, C. J. New quackgrass killer. Farmers Digest 14(4—-5):79-81. Aug 
Sept. 1950. 

Wits, S. J. The control of hoary pepperwort (Marsilea) on light soils 
Gt. Brit. Min. Agr. Agriculture 57:270-273. Sept. 1950 

ZENLANSKY, JOHN. Ragweed control programs of New Jersey. NWCC Proc 
5:301-309. Jan. 1951. 

ZIMMERMAN, WM. E. Experiments with potassium cyanate to control crab 
grass in turf. Greenkeepers’ Reporter 18(3):5-8. 1950. 


Biological 


Anonymous. Beetles used to control St. Johnswort. Oreg. Agr. Expt. Sta 
Ann. Rpt. Sta. Bul. 491:29-30. Nov. 1950. 

—. Beetles used in St. Johnswort control tests. Oreg. Agr. Expt. Sta 
Bul. 477, p. 34. Mar. 1950. 

PIEMEISEL, Ropert L., and Carsner, EuBANks. Replacement control and 
biological control. Science 113(2923):14-15. Jan. 5, 1951. 

Witson, F. The biological control of weeds. New Biol. 8:51-74. Apr. 1950 





IV. CHEMICAL AND BIOCHEMICAL INVESTIGATIONS 


Appison, C. C., and Ex.tiotr, T. A. The properties of freshly formed su 
faces. Pt. 17. The measurement of surface and interfacial tensions of 
solutions, employing stationary waves on a vertical jet. Jour. The Chem 
Soc. (London), pp. 3103-3109. Nov. 1950. 

AnonyMous. New weed killers may prevent injuries from vapor drift. 
Chem. & Engin. News 29(3):198-200. Jan. 15, 1951. 

. Test effect of 539 new chemicals on plant growth. Rpt. Chf., Bun 
Plant Indus., Soils, & Agr. Engin., USDA, p. 72. 1950. 

———. Tests with sodium fluosilicate as an herbicide and as an activator 
for herbicides. Agron. Jour. 43(2):100. Feb. 1951. 

Weed control method uses oil at night. Sci. News Letter 59(3):43. 
Jan. 20, 1951. 

Barrons, K. C. The relative toxicity of certain phenolic derivatives to the 
roots of major crop and weed plants. Mich. U. Microfilm Abs. 10(3):117 
118. 1950. 














~I 


18. 


19. 


20. 


29. 


30. 





WEEDS 93 


BEREND, IstVAN, and PopurapszKky, JANos. Weed control with synthetic 
hormones. Agrartudomany 2:170-4. 1950. 

BowoveENn, K., and Reece, C. H. Reactions of halogens with phenols. Jour. 
The Chem. Soc. pp. 1686-1691. July 1950. 

BUCHANAN, J. G., et al. The detection of glycosides and non-reducing carbo- 
hydrate derivatives in paper partition chromatography. Jour. The Chem. 
Soc. (London), pp. 3162-3167. Nov. 1950. 

CeccarELul, V. Significance of chemical analysis in determining damage to 
vegetation by emanations of industrial plants. (In Italian) Chim. e 
l’Indus. 32:388-391. Aug. 1950. 

CHAMPION, J. Les phytohormones et leurs applications. Terre Maroc. 
24:357-369. (Concl.) Sept. 1950. 

Cox, J. D., et al. Syntheses with isotopic tracer elements. Part I. The 
preparation of methanol and sodium acetate labelled with carbon isotopes. 
Jour. The Chem. Soc. (London), pp. 3167-3176. Nov. 1950. Part II. 
The preparation of ethanol labelled with carbon isotopes. id. pp. 3176-3180. 

Evans, R. F., et al. The purification of benzene. Jour. The Chem. Soc. 
(London), p. 3346. Nov. 1950. 

Geacu, G. A., et al. The preparation of pure arsenic. Jour. The Chem. 
Soc. pp. 1207-1209. Apr. 1950. 

GopLewicz, MARIAN. A new method for the separation of hydro-carbons by 
selective adsorption. Nature 164(4183):1132-1133. Dec. 1949. 

Heacy, A. B. Report on (determination of) 2,4—-D herbicides. Jour. Assn. 
Off. Agr. Chemists 33:764—769. 1950. 

Herzoc, L., et al. The chemistry of aliphatic dinitro compounds. I. The 
Michael reaction. Jour. Amer. Chem. Soc. 73(2):749-751. Feb. 1951. 
KAMAL, A., et al. Hydroxy-carbonyl compounds. Part XIV. The syntheses 
of some isocoumarins. Jour. The Chem. Soc. pp. 3375-3380. Dec. 1950. 
KOLTERMANN. Unkrautbekampfung mit U 46. in Sudhannover. Hanno- 

versche Land-u. Forstwirt. Ztg. 103:487. May 13, 1950. 

KUNNING, HERMAN. Untersuchungen uber die Wirkstoffregulation der Kam 
biumtatigkeit. Planta 38(1):36-64. 1950. 

KurRZER, FREDERICK. Cyanamides. Part IV. The interaction of arylthi 
oureas and aromatic sulphonyl chlorides. Jour. The Chem. Soc. (London), 
pp. 3269-3276. Nov. 1950 

Linser, H. Unkrautbekampfung mit “Dicopur.” Landwirtschaft 1950:231- 
232. Aug. 1950. 

LinsTEAD, R. P., and WHaALLey, Marcaret. The formation of crystalline 
complexes between urea and esters, and their application to the separation 
of mixtures of esters. Jour. The Chem. Soc. (London), pp. 2987-2989. 
Nov. 1950. 

Lockuart, M. C., and Meap, C. D. The molar absorbancy indices of some 
2,4—-dinitrophenylhydrazones. Jour. Amer. Chem. Soc. 73(2):858-859. Feb. 
1951. 

Martskov, F. F., and PoprazHANskayA, B. S. Growth stimulators as micro 
fertilizers. Doklady Akad. Nauk SSSR 72:359-361. 1950. 

Mayne, J. E. O., et al. The mechanism of inhibition of the corrosion of iron 
by sodium hydroxide solution. Jour. The Chem. Soc. (London), pp. 3229 
$236. Nov. 1950. 

PRIMA, SALVATORE DE. (Some noxious effects of hexachlorocyclohexane on 
plants.) Ann. Sperim Agr. (Rome) 4(2):307-320. 1950. 

Racpn, B. J., and Roperrson, ALEXANDER. The chemistry of fungi. Part 
XIV. 2:4:5-trihydroxyphenylglyoxy!ic acid from polyporus tumulosus 
Cooke. Jour. The Chem. Soc. pp. 3380-3383. Dec. 1950. 

RECKENDORFER, P. Der arsenschaden. Eine mikrochemische und zellphysi 
ologische studie. Pflanzenschutz Ber. 4(1/2):1-10. 1950. 

Reep, H. S., et al. Effets sur des boutures de vignes de deux nouveaux 
regulateurs chemiques de la croissance, dans teurs rapports avec la nu 
trition azotee. Compt. Rend. Acad. Sci. 230:2317-2318. 1950. 

Rypicka, S. M. (Mrs.), and Wynne-Jones, W. F. K. Some physical proper 
ties of pure benzene. Jour. The Chem. Soc. pp. 3671-3673. Dec. 1950. 
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Simon, E. W. Effect of pH on the biological activity of weak acids and bases. 
Nature, London 166:343. 1950. 

Tuomas, Mayer D., et al. Sulfur metabolism of plants. Effect of sulfur 
dioxide on vegetation. Ind. Engin. Chem. 42:2231-2235. 1950. 

Youncson, G. W., and Metvitte, H. W. Branched-chain super-esters. Jour. 


The Chem. Soc. pp. 1613-1622. June 1950. 
V. SpecIAL CHARACTERISTICS OF WEEDS 


Poisonous Plants and Their Control 
ANonyMous. Halogeton, poisonous weed, invades Western range. l 
Dept. Agr. Release 3045. 2 pp. Dec. 20, 1950. 
Halogeton glomeratus, Killer weed. Newsweek 36:52-53. Dec. 4, 


Ss 


1950. 

AnonyMous. Halogeton — Intermountain range menace. Idaho Agr. Expt. 
Sta. Circ. 117:4. Feb. 1951. 

Curtis, J. T., and Cottam, Grant. Antibiotic and autotoxic effects in 
prairie sunflower. Bul. Torrey Bot. Club 77(3):187-191. May-June 1950. 

Durrett, =. W., et al. Poisonous and injurious plants in Colorado. Colo. 
Agr. Ext. Bul. 412-A, 80 pp. May 1950. 

EckeLt, O. A. Poisonous plants in the Argentine. An. Fac. Med. Vet. Univ. 
La Plata 9:1-52. 1950. 

HAREUBENI, A. Plants poisonous to sheep and goats in Israel. (In Hebrew.) 
Refuah Vet. 7:12-13. Apr. 1950. 

HoimcrEN, A. H. Halogeton invading eastern Utah winter ranges. Farm 
and Home Sci. 11(4):87. Dec. 1950. 

Neepter. A. B. Paralytic shell-fish poisoning and Goniaulax tamarensis. 
Jour. Fish Res. Bd. Can. 7:490. 1950. 

PatMER, E. L. Poisonous plants in school. Nature Mag. 43:496. Nov. 1950 

Poisonous flowering plants. Nature Mag. 43:473-481. Nov. 1950. 

PauLo, ALVIN T. pe. (Poisoning of horses by Equisetum.) Ceres (Minas 
Gerais). 8(43):32-36. 1950. 

Piston, W. J. Toxicity of pigweed (Axyris amaranthoides). Prog. Agi 
Ariz. 2(3):12. Oct—Dec. 1950. 

PutsForp, M. F. A note on lameness in cattle grazing on tall meadow fescue 
(Festuca arundinacea) in South Australia. Aust. Vet. Jour. 26(4):87-88 
1950. 

Wess, L. J. Guide to the medicinal and poisonous plants of Queensland 
Q. R. Biol. 25:333. Sept. 1950. 

West, E., and Emmet, M. W. Some poisonous plants in Florida. Fla. Agr 
Expt. Sta. Bul. 468. 1950. 

ZAPPETTINI, GeorGE, and Morton, Howarp L. Report on Halogeton investi 
gations for field day Cassia County Sept. 1, 1950. Idaho Coll. of Agr., 
School of Forestry, processed pub. 1950. 


Uses of Weeds 


Anonymous. Common weed (Heliopsis) yields new insecticide. Chem. Ind. 
67:70. 1950. 

Weeds? As soil builders. Better Crops 34:32. Oct. 1950. 

AronorF, S. Chlorophyl. Bot. Rev. 16(10):525-588. Dec. 1950. 

BENNETT, RALPH N. E., and WarREN, FRANK L. The Euphorbia resins III. 
Dehydration of euphol. Jour. Chem. Soc. (London) 1950(2):297-699. 
1950. 

DeMeELA, J. (Is the mole in meadows useful or harmful?) Vestnik Ceskoslov. 
Akad. Zem. 24(3):134—-136. 1950. 

GersporFF, W. A., and Mitruin, N._ Insecticidal action of American species of 
Heliopsis. Jour. Econ. Entom. 43:554-5. 1950. 

HA.tettr, Fioyp P., and Parks, Ltoyp M. A note on the isolation of que 
citrin from Euphorbia pilulifera, L. Jour. Amer. Pharm. Assn. 40(1):56 
57. Jan. 1951. 

HaAusMAN, E. H. Our lady’s bedstraw a Christmas herb. Hort. 28:437. Dec. 





1950. 
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NETTLETON, A. Seaweed, the new provider; basis of an extensive United 
Kingdom industry. Compressed Air Mag. 55:184-5. 1950. 

PEARSALL, W. H., and Focc, G. E. The utilization of algae for industrial 
photosynthesis. Food Sci. Abs. 23(1):1-11. Jan. 1951. 

PercivaL, E. G. V., and Ross, A. G. Fucoidin. I. The isolation and purifi- 
cation of fucoidin from brown seaweeds. Jour. Chem. Soc. (London) 1950 
(2):717-721. 1950. 

PLANK, Harowp K. Insecticidal properties of some plants growing in Puerto 
Rico. P.R. Fed. Exp. Sta. Bul. 49. 17 pp. Sept. 1950. 

Rose, R. C. Extraction of alginates from Canadian seaweeds. Can. Jour. 
Tech. 29(1):19-28. Jan. 1951. 

SARGENT, May H. For flavor and fragrance. Horticulture 38(10):365-387. 
Oct. 1950. 

ScHroperR, H. H. Spanish moss, beautiful and useful. Nature Mag. 43:533 
536. Dec. 1950. 

SmitH, A. D. Sagebrush as a winter feed for deer. Jour. Wildlife Mgmt. 
14:285-289. Jul. 1950. 

WILKINSON, R. Seaweed Industry. Can. Chem. & Process. Ind. 34:747-748. 
1950. 

YEMAGUCHI, KozuTAKA, et al. Insecticidal action of Japanese plants. II. 
A general method of detecting effective fractions and its application to 24 
species of insecticidal plants. Botzu Kayakii No. 15, Il, 62-70. 1950. 
(English summary.) 


Pathological and Entomological Relationships 


AnonyMous. Significant developments in TVA’s malaria control program 
through 1949. I'VA Health and Safety Dept. processed pub. — Weeds pp. 
19, 23, 33. Jul. 1950. 

JOHNSON, T., and Green, G. J. The varieties of stem rust Puccinia graminis 
occurring on barberry in eastern Canada. Can. Jour. Bot. 29(1):1-9. Feb. 
1951. 

Martin, G. E. Combined eelworm and weed control. Rhodesian Farmer 
4(8):29. Sept. 13, 1950. 

SHEWELL-Cooper, W. E. Preparing for phlox; eelworm is the enemy, and 
infected weeds must be eradicated. Field 196:751. Oct. 1950. 

SouTHEY, J]. F., and STaniLanp, L. N. Observations and experiments on stem 
eelworm, Ditylenchus dipsaci, with special reference to weed hosts. Jour. 
Helminthol. 24:145-154. 1950. 


VI. NaTurRE AND Properrigs OF CHEMICALS Usep As HERBICIDES 


AnonyMous. Book Review: Pest Control. Farmer's Handbook. Pest 
Control Ltd., Cambridge, England. Chem. & Indus. 6:112. Feb. 10, 1951. 

Cirerri, RAFFAELE. Sensitivity of plants and weeds to 2,4-D and its de- 
rivatives. Notiz. Malattie piante 9:44-56. 1950. 

Counen, G. Injuries caused to plants by preparations of 2,4—D and Agroxone. 
Hassadeh 30:592-593. Jul. 1950. 

ConLEy, BerNarp E. Present status of pesticides. Bul Am. Soc. Hosp. 
Pharmacists 7:136—139. 1950. 

Cook, E. Futcterton, and Martin, Eric W. Weed Killers: Remington's 
Practice of Pharmacy, 10th Ed. pp. 1312-1313. 1950. 

FertTiG, STANFORD N. Chemicals used for weed control. N. Y. Agr. Expt. 
Sta. Mimeo. 903. 40 pp. Dec. 1950. 

FINN, THomas P., and Kine, L. J. Weed control studies with experimental 
herbicide 1 at Seabrook Farms, Bridgeton, N. J. NWCC Proc. 5:81-86. 
Jan. 1951. 

Frear, D. E. H. Newer pesticides: Formulations, hazards, precautions and 
compatibility. Prog. Rpt. Pa. Agr. Expt. Sta. 29. 15 pp. 1950. 

Jarvis, C. S. Something about weed-killers. My Garden 41:265-269. Sept. 
1950. 

JENSEN, Kar Arne, and Dynesen, Eyuir. Plant-growth substances. I. 1- 
Naphthylacetaldehyde. Acta Chem. Scand. 4:692-702. 1950. 

KinG, LAWRENCE J., et al. Herbicidal properties of sodium 2,4—dichlorophe 
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noxy-ethyl sulfate. Contrib. Boyce Thompson Inst. 16(4):191-208. Oct. 
Dec. 1950. 


2. Kine, L. J., and Kramer, J. A., Jr. Some new 2,4—D polyethylene glycol 
diesters. NWCC Proc. 5:31-44. Jan. 1951. 

3. LANING, E. ROLAND, and ALpricH, RicHarD J. Increasing the effectiveness 
of herbicides by the addition of wetting agents. NWCC Proc. 5:175—180. 
Jan. 1951. 

4. Major, W. A. Selective weed killers. Pharm. Jour. 165-177. 1950 

5. Martin, D. Growth regulating substances. (Sum.) Roy. Austral. Chem 
Inst. Jour. & Proc. 17:179-180. May 1950. 

6. McNew, Geo. L., and HorrMan, Otro L. Growth-regulant, herbicidal, and 
physical properties of 2,4—-D and related compounds. Iowa State Coll. 
Jour. Sci. 24:189-208. 1950. 

7. MULLIson, W. R., et al. Comparative herbicidal effectiveness of certain 
alkyl and glycol esters of 2,4-D and 2,4,5-T. NWCC Proc. 5, pp. 87-94 
Jan. 1951. 

8. Witson, Jack R. W. Field notes on the use of the herbicide IPC. Agi 
Chems. 6(2):34—37, 91, 93-97. Feb. 1951. 

9. WitMaN, E. D., and Newron, W. F. Chloro IPC —A new herbicide. NW 
CC Proc. 5:45-46. Jan. 1951. 

VII. Errect oF HERBICIDES ON SoiLs, Livestock, AND HUMANS 

ALLMAN, S. L., and Morison, D. L. The effect of newer insecticides and 
weedicides on bee-keeping practice. Agr. Gaz. N. S. Wales 61:209-211 
1950. 

BEILMANN, A. P. Weed killers and bee pasture. Amer. Bee Jour. 90:542 
543. Dec. 1950. 

FRANS, Ropert E., and Atpricu, Ricuarp J. The use of repellents in reduc 
ing the hazards of poisoning by sodium arsenite. NWCC Proc. 5:165—166 
Jan. 1951. 

LoustaLot, A. J., and Ferrer, R. Persistence and movement of sodium 
trichloroacetate in the soil. Agron. Jour. 42:323-327. 1950. 

Moore, R. M. Differential effects of certain phenoxyacetic acid compounds 
and phenylcarbamates on plant species. I. Effect of application to the 
soil prior to emergence. Austral. Jour. Agr. Res. 1(1):52. 1950. 

Nocc.e, G. R. The use of isotopes in soil research. Sci. Monthly 72(1):50 
56. Jan. 1951. 

Rea, H. E., et al. Borascu as a soil sterilant on Miller clay soil. Tex. Agr. 
Expt. Sta. Prog. Rpt. 1268:1-5. 1950. 

Swanson, C. L. W., and Jacospson, H. G. M. Influence of cultivation and 
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weed killers on soil structure and crop yield. Soil Sci. 69:443-457. 1950. 


VIII. EQuipMENT, METHODS OF APPLICATION, AND HERBICIDAL CALCULATIONS 


Anonymous. Establishing a cooperative National research program to de 
velop practical methods and equipment for weed control. Puerto Rico 
Fed. Exp. Sta. Rpt. pp. 21-30. Nov. 1950. 

———. Low-volume spraying. Orchardist of New Zealand 23(3):14-17. 
1950. 

New aerial method of applying fertilizer 2,4—-D studied in Louisi 
ana. Rice Jour. 53(9):12-13. Sept. 1950. 

————. Spray equipment problems studied. Oreg. Agr. Expt. Sta. Ann. 
Rpt. Sta. Bul. 491:30. Nov. 1950. 

———. Sugar-beet equipment for planting, thinning, and weeding. Rpt. 
Chf., Bur. Plant Indus., Soils, & Agr. Engin., USDA, pp. 111-112. 1950. 
ANnonyMous. Weed-control equipment investigations. Rpt. Chf., Bur. Plant 

Indus., Soils, & Agr. Engin., USDA, p. 114. 1950. 
. Weed, insect control sprayer for high crops. Southern Seedsman 
14(2):59. Feb. 1951. 

—. Weed control needs better spray equipment. What's New in Crops 

& Soils 3(5):24. Feb. 1951. 

Yolo County uses plane in 2,4—-D control. Rice Jour. 53(7):36. 


Jul. 1950. 
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Avpricu, R. J. A field technique for screening new herbicides. NWCC 
Proc. 5:29-30. Jan. 1951. 

Curxomp, I. K., et al. Factors influencing spray and thermal aerosol appli- 
cation by airplane. Jour. Econ. Ent. 43(4):456. 1950. 

Epwarps, F. E. Machines adapted for use in chemical weed control. Miss. 
Farm Res. 12(2):1-3. Feb. 1951. 

Feperov, V. A. New type of spraying device for sprayers and dusters. (In 
Russian.) Sel’khozmashina 1950(6):8-11. June 1950. 

FuLToNn, R. A., et al. Design of nozzles for low pressure aerosols. Chem. 
Specialties Mfrs. Assn. Proc. 36th Mid-Year Meeting, June 12-13, pp. 51, 
86-87. 1950. (Soap and Sanit. Chem. Special Issue.) 

GeENovEsE, M. Det. New weed control equipment. (In Italian.) Campag- 
na Milan. 1950(9):1. May 1950. 

Jounson, R. K. A mechanical sprayer operated by one man. New Zeal. 
Jour. Agr. 81:39-40. July 1950. 

Knust, H. G. A power spray for applying chemical weedicides. Queens- 
land Bur. Sugar Expt. Stas. Cane Growers’ Quart. Bul. 14:11-13. July 
1950. 

LaTTNeR, E. J. Spraying is here to stay and is highly profitable; county 
agents report in second annual survey. Amer. Farm Youth 16(5):36—37. 
Oct. 1950. 

Maier, E. A. Current Louisiana field practices: Plantation built sprayer: 
Soybean planter. Sugar Jour. 12:12-17, 30-1. 1950. 

Nutrer, Gene C. Special equipment for the application of herbicides to 
experimental turf plots. NWCC Proc. 5:167-173. Jan. 1951. 

Orrorp, H. R. Operation gooseberry. For the first time a helicopter has 
been used to spray from the air in an attempt to control white pine 
blister rust. Amer. Forests 56(1):21, 36, 37. Jan. 1950. 

Pryor, Murray R. Cleaning weed spray equipment in which 2,4-D or 
other hormone-like materials have been used. Calif. Dept. Agr. Weed 
Circ. 41. 10 pp. Dec. 15, 1950. 

RALFicH, S. M., and Patrerson, R. E. Apparatus for spraying small plots. 
Pa. Agr. Expt. Sta. Prog. Rpt. No. 30. 4 pp. May 1950. 

STENBURG, R. L. A continuous recording particle sampler. NWCC Proc. 
5, pp. 311-317. Jan. 1951. 

Woop, W. S., and Oates, W. J. A general purpose farm sprayer. Okla. 
Agr. Expt. Sta. Bul. B363. 14 pp. Feb. 1951. 

Wooprorp, E. K. Experimental techniques for the evaluation of selective 
herbicides. N.A.A.S. Quart. Rev. 9:1-10. Autumn 1950. 


IX. Lecat Aspects 


AnonyMous. Bills introduced: Weed control (Poisonous weeds, especially 
Halogeton glomeratus). Digest of Cong. Proc. No. 39:3. Mar. 1951. 
————. Existing laws are adequate testified NAC. N.A.C. News 9(2):344. 
Jan. 1951. 

————._ Existing legislation adequate to protect public testifies NAC. 
N.A.C. News 9(2):1, 6. Jan. 1951. 

ARNOLD, CHESTER I Herbicidal composition. Pat. No. 2,534,009. Dec. 12, 
1950. U.S. Patent Office, Washington, D. C. 

Britton, Epcar C., and Breeoin, Louis E. Esters of 24-D. Pat. No. 2,523,187. 
Sept. 15, 1950. U.S. Patent Office, Washington, D. C. 
——. Esters of 2,4—-D. Pat. No. 2,523,188. Sept. 19, 1950. U. S. Patent 
Office, Washington, D. C 

———. Esters of 24—-D. Pat. No. 2,523,189. Sept. 19, 1950. U.S. Patent 
Office, Washington, D. C. 

Conti, Peter De. Hand cultivator and weeder. Pat. No. 2,529,542. Nov. 
14, 1950. U.S. Patent Office, Washington, D. C. 

Dosser, Ropert C., and Cotsy, Amerstr E. Herbicides. Pat. No. 2,515,198. 
July 18, 1950. U.S. Patent Office, Washington, D. C. 

Gicpert, Everetr E. 2,4—dichlorophenoxyacetic acid compositions. Pat. No. 
2,533,884. Dec. 1950. U. S. Patent Office, Washington, D. C. 
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. Jasion, Leo Z., and Esy, L. T. Herbicidal composition. Pat. No. 2,533,015. 


Dec. 1950. U.S. Patent Office, Washington, D. C. 

KLINGEL, WALTER C. Killing weeds. Pat. No. 2,531,276. Nov. 1950. U. S. 
Patent Office, Washington, D. C. 

McKinney, Roy E. Weed extractor. Pat. No. 2,532,115. Nov. 28, 1950. 
U. S. Patent Office, Washington, D. C. 

McLemore, Price C. Apparatus for flame cultivation of plants. Pat. No. 
2,528,899. Nov. 7, 1950. U.S. Patent Office, Washington, D. C. 

———. Apparatus for cultivation of plants. Pat. No. 2,531,884. Nov. 28, 
1950. U. S. Patent Office, Washington, D. C. 

Morritt, Henry L. Herbicidal formations. Pat. No. 251,978. 1950. U. S. 
Patent Office, Washington, D. C. 

MULLISON, W. R. Plant growth control materials. Pat. No. 2,523,227. Sept. 
19, 1950. U.S. Patent Office, Washington, D. C. 

, WENDELL R. Plant growth and control materials. Pat. No. 2,523,- 
228. Sept. 1950. U.S. Patent Office, Washington, D. C. 

O'NEAL, Grapy M. Compositions containing 2,4—dichlorophenoxyacetic acid 
and process for the preparation thereof. Pat. No. 2,511,784. Sept. 1950. 
U. S. Patent Office, Washington, D. C. 

PILGRIM, JosePpH A. Stump eliminator. Pat. No. 2,530,399. Nov. 21, 1950. 
U. S. Patent Office, Washington, D. C. 

RussELL, Ropert P. Herbicide. Pat. No. 2,514,341. July 4, 1950. U. S. 
Patent Office, Washington, D. C. 

SMITHL, ALBERT J. Herbicide composition. Pat. No. 2,510,839. 1950. U. S. 
Patent Office, Washington, D. C. 

STAGNER, HAMILTON R. Spraying device. Pat. No. 2,531,650. Nov. 28, 1950. 
U. S. Patent Office, Washington, D. C. 


. STEWART, WILLIAM D. Plant growth regulators. Pat. No. 2,535,875. Dec. 


1950. U. S. Patent Office, Washington, D. C. 

Tuompson, Howarp E., and Eunis, WM. B. Herbicidal composition. Pat. 
No. 626,410. 1950. U. S. Patent Office, Washington, D. C. 

VoceL, WILLIAM M. Sprayer. Pat. No. 2,530,557. Nov. 21, 1950. U. S. 
Patent Office, Washington, D. C. 

VosE, Epwin, W. Spraying device for liquids. Pat. No. 2,528,927. Nov. 7, 
1950. U.S. Patent Office, Washington, D. C. 

WELcH, JoE N. Spray apparatus with oscillatory discharge means. Pat. No. 
2,532,211. Nov. 28, 1950. U. S. Patent Office, Washington, D. C. 

Winks, JoHN, and FLETCHER, LYNN. Spraying apparatus. Pat. No. 2,529,645. 
Nov. 14, 1950. U. S. Patent Office, Washington, D. C. 











BIBLIOGRAPHY FOR APRIL, MAY, JUNE, 


I. Economic Aspects AND GENERAL WEED PROBLEMS 


II. Borany or WEEDs 
A. Classification and Identification 
B. Ecological Investigations and Surveys 
C. Physiological Investigations 
D. Morphological and Anatomical Investigations 
E. Weed Seed Investigations .. . 
Ill. Weep Conrro! 
A. Cultural 
B. Chemical 
Weeds in field crops 


Ww Ww 


land, turf, lawns, and cemeteries 


Weeds in horticulture, ornamental, and vegetable crops 


Weeds in grasslands, including grass-legume pastures, range- 


PAGE 
100 
102 
102 
102 
106 
110 
111 


1i2 
112 
113 
113 
115 


4. Weeds in specialized areas, including ditchbanks, canal 


ditches, fencerows, rights-of-way, irrigation 
cities 
5. Woody plants 
6. Aquatic weeds 
7. Specific weeds 
C. Biological 
IV. CHEMICAL AND BIOCHEMICAL INVESTIGATIONS 
V. Spectat CHARACTERISTICS OF WEEDS 
A. Poisonous Plants and Their Control 
B. Uses of Weeds 
C. Pathological and Entomological Relationships 


VI. Nature AND Properties oF Cuemicats Usep as HERBICIDES 


ditches, 


VII. Errecr or Herpicipes on Sorts, Livesrock, AnD HuMANs 


VIII. Equipment, Metuops or ApPLicaTION, AND HersictipAL CALCULATIONS 


IX. LeGcat Aspects 


and 


117 
118 
119 
119 
120 


_— 
Nm 
— 


_ ee a a: 
tN NM NN 
vi > WN WN 


_ 
Nm 
oO 


nN 
| 


128 








ow 


Se 





19. 


20. 


99 


of 
929 


30. 


I Economic ASPECTS AND GENERAL WEED PROBLEMS 


AnonyMous. 2,4—-D drums to be marked. NAC News 9(3):4. Spring 1951 
———. Agricultural chemical production maintained at high levels. 
Chem. & Engin. News 29(17):1646-1647. Apr. 23, 1951. 
————. Ball heads weed control association. Agr. Chems. 6(3):87. Man 
1951. 
Chapman expands pesticide output. Agr. Chems. 6(3):99. Man 
1951. 
Chemistry on farms runs to big figures. USDA Clip Sheet 907-51: 
1. Apr. 29, 1951. 
Important recent achievements of Department of Agriculture 
scientists. USDA Office of Inf. Doc. 6:1-23 (Revised). Apr. 1, 1951. 
——. Newer pesticides discussed at Midwest Shade Tree Conference 
Agr. Chems. 6(3):57, 110-111. Mar. 1951. 
————. Pesticides survey. Agr. in Natl. Defense 8:2. Apr. 18, 1951. 
———. Plant pests intercepted. Rpt. Adm. Agr. Res., USDA, p. 328 
1950. 
———. Ravenous immigrants. (Klamath weed). USDA 10(8):1. Apr. 11 
1951. 
———. Recommendations of the Research Committee of the North Central 
Weed Control Conference for 1951. Div. of Weed Inv. Mimeo. Leaflet 
May 1951. 
—. Report of the Secretary of Agriculture to the President of the 
United States. 37 pp. 1950. 
—. Research to increase efficiency. Rpt. Adm. Agr. Res., USDA, pp 
356-358. 1950. 
—. Scientists say watch crops for ways to gain. USDA Clip Sheet CS 
504-51. p.1. Mar. 18, 1951. 
———. Steps toward effective weed control. Manitoba, Canada, Dept. of 
Agr. booklet. 16 pp. 1951. 
—. The editor comments (On shortages of materials) Aor. Chems 
6(4):35. Apr. 1951. 
. The suppression of weeds. Mon. Rep. Minist. Agr. N. Ire. 25(11 
334-337. 1951. 
—. Warns on re-use of drums. Agr. Chems. 6(4):131. Apr. 1951 
———. Washington News Letter (N.P.A. pesticide committees). Agi 
Chems. 6(3):83. Mar. 1951. 
—. Washington Report (2,4-D shortages). Agr. Chems. 6(5):79, 81 
May 1951. 
————-. Weed control experiments successful; group to coordinate furthe: 
studies. Progress Bulletin 121. p. 6. Mar. 15, 1951. 
ARRINGTON, LAURA G. World consumption of pesticide materials. Agi 
Chems. 6(3):44—45, 47, 120-121. Mar. 1951. 
Bocuscu, E. R. A bibliography on mesquite. Tex. J. Sci. 2:528-538. Dex 
30, 1950. ° 























BRONDEGAARD, V. J. The wicked plant Chrysanthemum segetum. (In Dan 
ish.) Dansk Landbr. 69:657-659. Dec. 28, 1950. 
CHAUGULE, B. A. Bermuda grass (Hariali) (Cynodon dactylon). Poona Agi 


Col. Mag. 41:169-179. Nov. 1950. 

CocuraNn, WILLIAM G., and Cox, GrertrupE M. Experimental designs. 454 
pp- 1950. John Wiley & Sons, New York. 

Darpoux, R. Bifora, a new weed noxious to the Limagne cultures. Bul 
Tech. Inform. Ingenieurs Serv. Agr. 46:27-28. 1950. 

Davipson, W. A. More about weeds. Assoc. Off. Seed Anal. Proc. 40:87-89 
1950. 

Dick, I. D. The application of confluence analyses to agro-economic surveys 
Jour. Sci. and Tech. Sec.B 31(6):1-10. May 1951. 

Drees, H. Pflanzenschutz in England. Gesunde Pflanzen 2:255-256. Oct 
1950. 

Ece, E. A dangerous weed. Yellow field cress. Roripa silvestris L. (In 
Norwegian.) Norsk Hagetidend 66:224-225. Dec. 1, 1950. 
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Erickson, LAMBERT C. Weed research and control dividends up in millions. 
Idaho Agr. Sci. 36(1):7. First Quart. 1951. 

Evans, H. The control of weeds with selective synthetic herbicides in the 
Colony of Mauritius. Plant Protect. Overseas Rev. 2(1):10-19. Jan. 1951. 

FisHerR, Harry L. International chemical conclave. (Sept. 1951). News 
Rpt., Natl. Acad. Sci. 1(2):23-24. Mar—Apr. 1951. 

Fuccies-CoucHMAN, N. R. Wheat production in Tanganyika. World Crops 
3(5):183-186. May 1951. 

Garay Lopez, H. Lucha contra las malezas: un viejo problema agricola. 
Tractorista 3(15):12-15. Aug./Sept. 1950. 

Harrison, R. L. Queensland needs a proper plan to deal with noxious 
weeds. Queensland Prod. 32(12):4—5. 1950. 

Hes, J. W. Weed problem in Java. Sugar 46:37. Jan. 1951. 

Hoimes, E. Plant protection of arable and grass land. J. R. Inst. Chart 
ered Surveyors 30(8):662-669. 1951. 

Kapoor, G. P. A new menace, Carthamus oxyacantha, to soil fertility in the 
western district of Uttar Pradesh. Agr. & Anim. Husb. 1(3):43-45. Apr. 
Aug. 1950. 

Koeprit, J. B. Science and the State Department. Science 113(2936):3. Apr. 
6, 1951. 

Kramer, M. Old and new methods of controlling weeds. Biologico (Sao 
Paulo) 16(1):5-14. 1950. 

MATHER, KenNeTH. R. A. Fisher's statistical methods for research workers. 
Jour. Amer. Statistical Assn. 46(253):51-54. Mar. 1951. 

Menrinc, A. L. Tomorrow's fertilizers will control bugs, weeds and diseases; 
all in one application! What's New in Crops and Soils 3(7):28. Apr-May 
1951. 

Mine, L. J., and Mitne, M. J. The eelgrass Zostera marina catastrophe. 
Sci. Amer. 184:52-55. Jan. 1951. 

Moore, Ciarence A. Alaska Farms: Organization and practices in 1949. 
Alaksa Agr. Expt. Sta. Mimeo., Circ. 1. 55 pp. Mar. 1951. 

OserporF, F. Aus der Arbeit eines neuzeitlichen instituts fur pflanzenzuch 
tung. Deut. Landwirt. mit Mitt. der Deut. Landwirtgesell. 1:71-72. Oct. 
1950. 

Reap, Haptey. New weed threatens Cornbelt. Successful Farm. 49(6):94, 
96-97. May 1951. 

Roopensurc, J. W. M. Botanical, morphological and physiological research. 
(In Dutch.) Netherlands. Dir. van de Tuinbouw. Meded. 13 (10,sup.):352 
364. Nov. 1950. 

SALTER, R. M. Agricultural chemicals. Agr. Chems. 6(5):48-51, 101-103. 
May 1951. 

————. Recent research on the use of agricultural chemicals. An Address. 
Mimeo. Circ. USDA 756-61. 19 pp. Apr. 4, 1951. 

ScuorieLp, C. E. A flowering “fence”; here’s a vigorous rose hedge which 
grows into an impenetrable barrier. Flower Grower 38(3):14-16. Mar. 
1951. 

Surr, F. W., and Scorr, W. O. Giant foxtail new Cornbelt weed menace. 
What's New in Crops & Soils 3(7):22-23. Apr—May, 1951. 

Smitu, N. G. Just how shall we deal with winter weeds? Smallholder 84 
(2116):18-19. Dec. 1950. 

SmitH, R. M., and CHANDLER, Jose V. Tropical kudzu moves into Puerto 
Rico. What’s New in Crops & Soils 3(6):12-14. Mar. 1951. 

Snipers, J. H. Aspects of the research on the positive value of weeds. 
(In Dutch.) Bergcultures 19:391, 393, 395, 397, 399. Nov. 1950. 

Srivastava, G. D. The pH tolerance of an aquatic community. Curr. Sci. 
19:66-67. 1950. 

STAHLER, L. M. How North Central Weed Conference Area has made use of 
2,4-D and 2,4,5-T. Agr. Chems. 6(4):39-40, 107-109. Apr. 1951. 

STEPHENS, M. R. Economic poisons and insecticides. (An address.) Assoc. 
Food and Drug Officials. U. S., Quart. Bul. 14:3-8. 1950. 

Sweet, Rosert D. The war against weeds. The Lamp 33(1):21-28. Mar. 
1951. 
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Tempany, H. A. Imperata grass, a major menace in the wet tropics. 
World Crops 3(4):143-146. 1951. 

Trytren, M. H., and SHapiro, THeresA R. The earnings of American men 
of science. Science 113(2935):345-347. Mar. 30, 1951. 

VeLez, IsMaiL. Barbados, a tropical island without weeds. Sci. Month. 
71(4):276-277. 1950. 

WHALLON, A. P. Weeds: their control and use. Org. Farmer 2,i.e.3:14- 
16, 52-53. Jan. 1951. 

Woop, H. E. War on weeds. C-I-L Oval 20(2):6-11. Apr. 1951. (Mont 
real, Canada.) 

, et al. Steps toward effective weed control. Manitoba Dept. Agr. 

and Immig. Pub. 238. 16 pp. Feb. 1951. 

Yates, F. The influence of statistical methods for research workers on the 
development of the science of statistics. Jour. Amer. Statistical Assn. 
16(253):19-34. Mar. 1951. 


II. BoTaNy OF WEEDS 


Classification and Identification 
Anonymous. Phylogeny in relation to classification. Nature 167(4248):503 
505. Mar. 31, 1951. 


ANGELY, J. Dictionary of technical botanical terms. (In Portuguese.) Rev 
da Flora Med. 26:511-544. Dec. 1949. 
— ——. Dictionary of technical botanical terms. (In Portuguese.) Rev. 


da Flora Med. 17:15—48. Jan. 1950. 

Batuurst, N. O., and Attison, R. M. The preparation of plant tissue for 
analysis. N. Zeal. Jour. Sci. & Tech. 31(2B):1-14. Dec. 1950. 

CaTaLano, G. Le concept d’individu en botanique et l'interpretation sys 
tematique des varietes et des races agricoles. (Sum.) Cong. Internatl. des 
Indus. Agr. Rap. 8(1):487. 1950. 

CLAUSEN, Ropert T. Smilax hispida versus §. tamnoides. Rhodora 53 
(628):109-l11l. Apr. 1951. 


EpiinG, C., and Cartin, W. The relation of taxonomic method to an ex 
planation of organic *volution. Heredity 4:312-325. Dec. 1950. 
Eyres, H. T. The significance of botanical names. Timber News 58:452 
g 


454. Nov. 1950. 

GUNDERSEN, A. Families of dicotyledons. Waltham, Mass., Chronica Botan 
ica 237 pp. 1950. (A new ser. Plant Sci. Books, v. 25.) 

HytaAnper, N. International rules of scientific botanical nomenclature: a 
new proposal. Uppsala? 32 p. 1950. 

Mason, Herpert L. Taxonomy, systematic botany and _ biosystematics 
Madrono 10(7):193—208. 1950. 

Merritt, E. D. On certain nomenclatural errors in the Euphorbiaceae 
Arnold Arboretum. J. 32:79-81. Jan. 1951. 

Musii, A. F. Some brief notes on the identification of seeds of foxtail millet 
Setaria italica. Assoc. Off. Seed Anal. Proc. 40:55-57. 1950. 

RECHINGER, K. H. Observations on some British willows. Watsonia 1(5): 
271-275. 1950. 

REEDER, J. R. Setaria lutescens an untenable name. Rhodora 53(625):27- 
30. Jan. 1951. 

SAuER, J. D. The grain Amaranths: a survey of their history and classifi 
cation. Mo. Bot. Gard. Ann. 37:561-632. Nov. 1950. 

Wiccins, I. L. Taxonomic notes on plants from the Sonoran Desert. Stan 
ford U. Dudley Herb. Contrib. 4:15-31. July 10, 1950. 

WILLIAMSON, V. H. H. Directions for using a plastic adhesive in mounting 
pressed botanical specimens. Canad. Field-Nat. 64:148-150. July/Aug 
1950. 

Woop, R. D. Braun’s “Fragmente” and the nomenclature of the Characeae. 
Bul. Torrey Bot. Club 77(1):35—37. 1950. 


Ecological Investigations and Surveys 


ANONYMOUS. Oregon has some weeds. Weeders Readers 24:7-8. May 
1951. 











so 


10. 


20. 


26 


9" 


9g 


299 


30. 





WEEDS 108 


———. Plant succession studies on Western grazing lands. Rpt. Adm. 
Agr. Res., USDA, pp. 390-391. 1950. 

Anes, Harry E. Interesting weeds in New York City. Bul. Torrey Bot. 
Club 78(3):266-269. May-June 1951. 

ALLRED, B. W. Southwestern trees and shrubs; broom snakeweed. Sheep 
& Goat Raiser 31(3):64-65. Dec. 1950. 

BALDWIN, Henry I. The application of ecological knowledge to forestry 
Scientific Monthly 72(4):225-229. Apr. 1950. 

BALL, CARLETON R. New combinations in Southwestern Salix. Jour. Wash. 
Acad. Sci. 40(10):324—335. 1950. 

BartruM, D. The wild lilacs. My Gard. 42(205):57-58. Jan. 1951. 

BEAN, R. C., et al. Tenth report of the Committee on Plant Distribution 
Rhodora 53(627):79-89. Mar. 1951. 

Beckwitn, S. L. Ecological succession on abandoned farm lands and its 
relationship to wildlife management. Jour. For. 49:114. Feb. 1951. 
BENSON, LYMAN. The cacti of Arizona. Univ. of Ariz. Press, Tucson. 135 

pp. 1950. Rev. Rhodora 53(627):94. Mar. 1951. 

BLACKMAN, G. E., and Witson, G. L. Physiological and ecological studies 
in the analysis of plant environment. VI. Ann. Bot. (n.s.)15:63-94. Jan. 
1951. 

Biake, S. F. Gray’s Manual of Botany. Bul. Torrey Bot. Club 78(2):165 
170. Mar.—Apr. 1951 

~ . State and local fern floras of the United States. Supplement 1 
Amer. Fern Jour. 40(1):148-165. 1950. 

Boss, G. F. Introducing the penstemons. Nat. Hort. Mag. 30:1-7. Jan. 
1951. 

BRENCKLE, J. F. Notes on Polygonum. V. Phytologia 3$:361-366. Dec. 
1950. 

Carson, Hampton L., and STALKer, Harrison D. Natural breeding sites 
for wild species of Drosophila in the eastern United States. Ecol. 32(2): 
317-330. Apr. 1951. 

CoupLanp, Rosert T. Ecology of mixed prairie in Canada. Ecol. Monogr. 
20(4):271-315. 1950. 

Dairy, Fay K. Tolypella prolifera Leonh. in Indiana. Butler Univ. Bot 
Stud. 9:273-276. 1950. 

DANSEREAU, Pierre. Description and recording of vegetation upon a struc 
tural basis. Ecol. 32(2):172-229. Apr. 1951. 

Dawson, E. Y. A note on the vegetation of a new coastal upwelling area 
of Baja California. J. Mar. Res. 9:65-68. 1950. 

Dawson, G. W. P. A method for investigating the relationship between 
the distribution of individuals of different species in a plant community. 
Ecol. 32(2):332-334. Apr. 1951. 

DuNKLE, M. B. Plant ecology of the Channel Islands of California. Allan 
Hancock Pacific Exped. Rpt. 13:247-386. Nov. 3, 1950. 

Evers, R. A. Notes on the Illinois flora. Amer. Midland Nat. 44:617-621. 
Nov. 1950. 

Furnt, Lewis H. Studies of freshwater red algae. Amer. Jour. of Bot. 37(9): 
754-757. Nov. 1950. 

Fox, W. B., et al. Notes on distribution of North Carolina plants II. 
Rhodora 52:253-271. Nov. 1950. 

Freas, D. D. Osage orange Maclura pomifera. Nat. Hist. 60:48. Jan. 1951. 

Gates, Frank C., and McGrecor, R. L. Rumex alluvius, a new species of 
dock from Kansas. Trans. Kans. Acad. Sci. 53(2):186-189. 1950. 

Gicpert-Carter, H. Glossary of British flora. Univ. Press, Cambridge, 
England. 79 pp. 1950. Rev. Nature 167(4243):296. Feb. 24, 1951. 

GILLE, ALAIN. (Spiraea tomentosa) in the region of Granby, Shefford 
County, Quebec: autecologic and phyto-sociologic study. Vegetatio 2 
(2/3):166-196. 1950. 

GIMINGHAM, C. H., and Rosertrson, E. T. Preliminary investigations on 
the structure of bryophytic communities. Brit. Bryological Soc. ‘Trans 
1:330-344. 
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Goprrey, R. K. Studies in the Compositae of North Carolina. III. Elisha 
Mitchell Sci. Soc. Jour. 66:186-194. Dec. 1950. 

GoopspeeD, T. Harper. The Andean flora. Plant hunters in the Andes. 
(Robert Hale, Ltd., London, Eng.) 429 pp. 1950. Rev. Nature 167(4244): 
330-331. Mar. 3, 1951. 

GorBacHEV, V. M. Vegetation of ponds. (In Russian.) Vsesoiuzn. Akad. 
Sel’skokhoz. Nauk im. V. I. Lenina. Dok. 15(11):25-30. 1950. 

Gram, K., and JEssEN, K. Vilde planter i Norden. y. 3. Ed. 2, rev. and enl. 
Kobenhavn, G.E.C. Gad, 703 p. 1951. 

Grew, RutH D. Wild flower of the month (Symplocarpus foetidus). Hort. 
29(3):112. Mar. 1951. 

HANSEN, H. P. Pollen analysis of three bogs on Vancouver Island, Canada. 
J. Ecol. 38:270-276. Nov. 1950. 

Pollen analysis of bogs along the Alaska highway in British 
Columbia. Northwest. Sci. 24(1):28. 1950. 

Hanson, W. R. Condition classes on mountain range in southwestern 
Alberta. Jour. Range Mgmt. 4(3):165-170. May 1951. 

Harris, Grant A. St. Johnswort on Western ranges. Weeders Readers 
24:10-11. May 1951. 

HartLey, W. The global distribution of tribes of the Gramineae in re 
lation to historical and environmental factors. Australia Jour. Agr. Res. 
1:355-373. Oct. 1950. 

Hernricks, D. H., and Botton, J. L. Studies on the competition of crested 
wheat grass with perennial native species. Sci. Agr. (Ottawa) 30(10):428 
443. 1950. 

Heiser, C. B. The sunflower among the North American Indians (Heli- 
anthus annuus). Amer. Jour. Bot. 37(8):662-663. Oct. 1950. 

HENRARD, J. T. Monograph of the genus Digitaria. 999 pp. Univ. Pers 
Leiden; Leiden. 1950. 

Henry, L. K. Comparison of the floras of some western Pennsylvania bogs. 
Pa. Acad. Sci. Proc. 24:21-25. 1950. 

HuToNEN, I. Uber die gemeinsamen zuge der floren von Nordamerika 
und Fennoskandien, nebst einem blick auf die Salix-flora des ostlichen 
Nordamerikas. Soc. pro Fauna et Flora Fenn. Memo. (1948—49)25:72 
86. 1950. 

Hitrcucock, A. S. Manual of grasses of the United States: Revised by A. 
Chase. USDA Misc. Pub. 200:1-1051. 1951. 

Hoec, O. A. Norwegian plant names from the Nordmore rector Eilert 
Hagerup Kjempe. (In Norwegian.) Blyttia 8:99-114. 1950. 

Hotcukiss, NEIL. Range extensions of marsh and aquatic plants. Rhodora 
53(627):91-94. Mar. 1951. 

Howarp, RicHArp A. Vegetation of the Bimini Island group, Bahamas, 
B.W.I. Ecol. Monogr. 20(4):317-349. 1950. 

HoweELL, J. T. Notes on some Sierran sedges. L. West. Bot. 6:107-111. 
Jan. 1951. 

Jensen, P. B. Causal plant-geography. K. Danske Videnskab. Selskab. Biol. 
Meddelel. 21(3):19. 1950. 

Jounson, M. M. Aerial field trips: preparation, follow-up and value. 
(Abs.) Amer. J. Bot. 37:659. Oct. 1950. 

Jones, G .N. On the number of species of plants. Sci. Monthly 72(5):289 
294. May 1951. 

Jupp, W. W. Plants collected in the Dundas Marsh, Hamilton, Ont., 1946. 
Canad. Field-Nat. 64:127-130. July/Aug. 1950. 

Karin, S. A. Notes on bryophytes seen along Yosemite trails. Yosemite 
Nat. Notes 29:118-119. Dec. 1950. 

Keck, D. D. Systemic botany. Science 113(2935):3. Mar. 30, 1951. 

KoTILAINEN, M. J., and Satmi, V. Two serpentinicolous forms of Cer- 
astium vulgatum L. in Finland. Suomalaisen Elain- ja Kasvitiet. Seuran 
Vanamon. Tiedonannot ja Poytakirjat (1950)5:64-68. 1950. 

Salix pyrolifolia Led. Tervolassa (Ob). (In Finnish.) Soc. pro 
Fauna et Flora Fenn. Memo. (1948-49)25:18-22. 1950. 
Kozo-Po.ianskil, B. M. Origin of the blossom and type of flowering plants. 
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(In Russian.) Moskov. Obshch. Isp. Prirody. Otd. Bicl. B. (n.s.)75(4):41- 
50. 1950. 

Kucuier, A. W. The relation between classifying and mapping vegetation. 
Ecol. 32(2):275-283. Apr. 1951. 

LEMBERG, B. Convolvulus sepium L. found in Eastern Nyland’s archipelago. 
(In Swedish.) Soc. pro Fauna et Flora Fenn. Memo. (1948-49)25:4-6. 
1950. 

Litre, §. Observations on the minor vegetation of the pine barren swamps 
in southern New Jersey. (Forest Service series.) Bul. Torrey Bot. Club 
78(2):153-160. Mar.—Apr. 1951. 

MACFADYEN, W. A. Vegetation patterns in the semi-desert plains of British 
Somaliland. Geographical Jour. 116(4-6):199-211. Dec. 1950. 

Mapore, M. R. B. An ecological study of the genus Carex in eastern sub- 
artic Canada. Torrey Bot. Club. B. 78:44-50. Jan./Feb. 1951. 

MANTON, I. Problems of cytology and evolution in the pteridophyta. 
(Univ. Press, Cambridge, Eng.) 316 pp. 1950. Rev. Nature 167(4246): 
416-417. Mar. 17, 1951. 

McMinn, R. G. The vegetation of a burn near Blaney Lake, British 
Columbia. Ecol. 32:135-140. Jan. 1951. 

MonrTeLL, J. Even the original form of Erigeron (Trimorpha) borealis 
(Vierh.) is now found in Finland. (In Swedish.) Soc. pro Fauna et Flora 
Fenn. Memo. (1948—49)25:103-104. 1950. 

Morton, C. V. Notes on the ferns of eastern United States. Amer. Fern. 
J. 40:241-252. Oct./Dec. 1950. 

MULLIGAN, B. O. Some shrubby penstemons in Seattle. Nat. Hort. Mag. 
30:32-33. Jan. 1951. 

Muwz, P. A., and Keck, D. D. California plant communities. Supplement. 
El Aliso 2(3):199-202. Nov. 1950. 

O’DoneLt, C. A. A new Brazilian Convolvulaceae. Ipomoea cardenasiana. 
(In Portuguese.) Dusenia 1:374-376. Nov. 1950. 

PATTERSON, Paut M. Bryophytes of Virginia. III. Collections made in 
southeastern Virginia by Bayard Long. Rhodora 53(629):117-128. May 
1951. 

PeLton, J. F. Outline of ecological life history studies in trees, shrubs, and 
stem succulents. Ecol. 32(2):334-343. Apr. 1951. 

Penzes, A. The wild varieties of Berberis vulgaris in the vicinity of 
Budapest. (In Hungarian.) Agrtudo. Egyetem Kert- es Szologazdasag- 
tudo. Karanak. Kozlem. 13:187-189. 1950. 

PIEMEISEL, R. L. Causes affecting change and rate of change in a vegetation 
of annuals in Idaho. Ecol. 32:53-72. Ref. Jan. 1951. 

Raprorp, A. E. Additions to the flora of North Carolina. Rhodora 53 
(625):23-27. Jan. 1951. 

Raizapa, M. B., and Jain, S. K. Review of some name changes in Indian 
grasses. Indian Forester 76:523-525. Dec. 1950. 

Reep, C. FE. Host distribution of mistletoe (Phoradendron flavescens) in 
Kentucky. Amer. Jour. Bot. 37(8):666. Oct. 1950. (Abstract.) 

Ropcers, C. L. The Umbelliferae of North Carolina and their distribution 
in the Southeast. Elisha Mitchell Sci. Soc. Jour. 66:195-266. Dec. 1950. 

Roekens, F. Les yucca. Cour. Hort. 12:600-601. Nov. 1950. 

Roeske, W. Antagonism between plants of the Cruciferae and Solanaceae 
families. Pub. Pharm. Com. Pol. Acad. Sci. 2:207-264. 1950. 

Rocers, C. M. The vegetation of the Mesa de Maya region of Colorado, 
New Mexico, and Oklahoma. 150 p. Dissertation. Univ. Mich. Pub. 
1709. 1950. 

Rozuanets, G. M. Wild grape (Vitis silvestris Gmel.) along the Prut River. 
(In Russian.) Bot. Zhur. 35:294-296. 1950. 

Seymour, F.C. Extension of Solidago erecta. Rhodora 52:288. Dec. 1950. 

Suinners, L. H. Two new varieties of Solidago from North Texas. Field 
& Lab. 19:34-35. Jan. 1951. 

SmitH, C. F. Notes on two California weeds. Leaflets of West. Bot. 6(5): 
112. Jan. 1951. 

Smirn, G. M. The fresh-water algae of the United States. McGraw-Hill, 
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New York. 719 pp. 1950. Abs.-Science 113(2938):457-458. Apr. 20, 
1951. 

STANER, P., and LEoNnaARD, J. Observations sur quelques Ranunculaceae 
africaines. Soc. Roy. de Bot. de Belg. Bul. 82:321—344. 1950. 

STEPHENSON, T. A., and STEPHENSON, A. Life between tidemarks in North 
America. I. The Florida Keys. J. Ecol. 38:254-402. Nov. 1950. 

—— Life between tidemarks in North America. Endeavour 9:11-17. 
1950. 

Stevens, O. A. Handbook of North Dakota Plants. 324 pp. 1950. (N. 
Dak. Agr. College, Fargo, N. Dak.) Rev. Sci. Monthly 72(4):267-268. 
Apr. 1951. 

STEYERMARK, J. A. Plant survey of Missouri. Mo. Bot. Gard. B. 39:31-38. 
Feb. 1951. 

TACKHOLM, V., and Drar, M. Flora of Egypt, v. Il. Angiospermae, part 
Monocotyledones: Cyperaceae—Juncaceae. Fouad I U. Facul. Sci. B. 28, 
547 p. 1950. 

Taytor, W. R. Plants of Bikini and other northern Marshall Islands 
Sci. Mo. 72:196-197. Mar. 1951. 

— Plants of Bikini and other northern Marshall Islands. Ann 
Arbor, Univ. Mich. Press. 227 pp. 1950. (Univ. Michigan Studies. Sci. 
Ser. v. 18) 

TreMPANY, H. A. Imperata grass a major menace in the wet tropics. World 
Crops 3(4):143-146. Apr. 1951. 

ren Eick, M. N. Florida plant checklist; names, accent, family and origin 
of approximately 4200 plants, in 15 groups, grown, shown and known in 
Florida. Rev. ed. Tampa, Fla. 108 p. 1950. 

Tuomas, B., and Rocerson, A. A study of some herb-containing swards 
Scot. Agr. 30:156-160. Winter 1950/51 

Vaux, H. J. On the ecological approach. J. Forestry 49:48-49. Jan. 1951 

VERDUIN, J. The comparison of phytoplankton data obtained by a mobile 
sampling method with those obtained from a single station. Amer. Jour. 
Bot. 38(1):5-11. Jan. 1951. 

Voict, J. W. Additional collections of Andropogon elliottii Chapm. in 
southern Illinois. Rhodora 53(629):128-130. 

Wacner, W. H., Jr. The genus Diellia and the value of characters in de 
termining fern affinities. (Abs.) Amer. J. Bot. 37:684. Oct. 1950. 

Wa tuer, E. Exotic flora of California. III. The tree ferns cyatheaceae. 
Calif. Hort. Sci. J. 12:3-12. Jan. 1951. 

Watr, A. S. Contributions to the ecology of bracken (Pteridium aquili 
num). V. Bracken and Frost. New Phytol. 49:308-327. Nov. 1950. 

Wuirtaker, R. H. A criticism of the plant association and climatic climax 
concepts. Nowest. Sci. 25:17-31. Feb. 1951. 








Physiological Investigations 


AnonyMous. Absorption of radioactively tagged 2,4—D in plants studied 
Rpt. Adm. Agr. Res., USDA, p. 419. 1950. 

. Plant-growth regulators act on enzyme systems. Rpt. Adm. Agi 
Res., USDA, p. 117. 1950. 

— Radioactively tagged compounds prove useful in 2,4—D studies 
Rpt. Adm. Res., USDA, pp. 420-421. 1950. 

Aperc, B. On auxin anatagonists and synergists in root growth. Physiol. 
Plant 3:447-461. 1950. 

ARNON, D. I., and Macuuts, L. Annual review of plant physiology. Annual 
Reviews, Inc. 364 pp. 1950. 

ASANA, R. D., et al. Some observations on the influence of 2,4—dichlorophe 
noxyacetic acid (2,4—-D) on the growth and development of two varieties of 
wheat. Physiol. Plant 3:334-353. 1950. 

Asusy, W.C. Effects of certain acid growth-regulating substances and their 
corresponding aldehydes of the growth of roots. Bot. Gaz. 112(3):237-250. 
Mar. 1951. 

Bapin, E. J., and Carvin, M. The path of photosynthesis. IX. Photo 
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synthesis, photoreduction, and the hydrogen — oxygen-carbon dioxide dark 
reaction. Jour. Amer. Chem. Soc. 72:5266-5270. 1950. 

Bartow, H. W. B. Studies in abscission. I. Factors affecting the inhibition 
of abscission by synthetic growth-substances. Jour. Expt. Bot. 1:264-281. 
Sept. 1950. 

BECKMAN, C. H., and Kuntz, J. E. Translocation of poisons, dyes, and 
radioiodine, and its relation to oak wilt. (Abs.) Phytopathology 41:2-3. 
Jan. 1951. 

Ber, A. A new interpretation of the mode of action of auxines. (In Polish.) 
Soc. Bot. Poloniae. Acta. (1949-50) 20:143-150. 1950. 

, and Moskwa, Z. On the influence of organic:solvents on the growth 
of plants. (In Polish.) Soc. Bot. Poloniae. Acta. (1949-50) 20:151-154. 
1950. 

BLANCHARD, F. A., and Ditter, V. M. Uptake of aureomycin through the 
roots of Phaseolus lunatus. Amer. Jour. Bot. $8(2):111-112. Feb. 1951. 
Brian, P. W., et al. Uptake of antibiotic metabolites of soil microorganisms 

by plants. Nature 167(4244):347—350. Mar. 3, 1951. 

Brown, ]. G. 2,4—D effects can persist in plant tissues. Phytopathology 
40:1154. Dec. 1950. 

BuLJAN, M. Quelques investigations physiologiques sur la nutrition de la 
Chara. Zagreb. U. Bot. Inst. Izv. 12/13:239-256. 1949. 

CeccarReLui, V. Observations on the classification of damages caused to 
plants by toxic gases. (In Italian.) Riv. di Estimo Agr. e Genio Rur. 
13:573-583. Dec. 1950. 

——. The significance of chemical analysis in the assessment of damage 

to vegetation by the fumes from industrial plants. Chim. e Indust. 32(8): 
388-391. 1950. 

‘HIAPPELLI, R. The action of chemical herbicides on vetch and clover. (In 
Italian.) Risicoltura 38:239-241. Sept./Oct. 1950. 

SHOUARD, P., and PoIGNANT, P. Recherches preliminaires sur la vernalisa 
tion en presence d'inhibiteurs de germination et de respiration. Acad. 
des Sci. Compt. Rend. 232:103-105. Jan. 3, 1951. 

‘HowpsBuRY, H. P., amd Kamar, M. Effects of 3—indoleacetic acid, phe 
noxyacetic acid, and 2—naphthoxyacetic acid on the growth of Alternaria 
tenuis. Current Sci. (India) 19:247-248. 1950. 

HRISTIANSEN, G. S. The metabolism of stem tissue during growth and its 
inhibition. V. Nature and significance of the exudate. Arch. Biochem, 29: 
354-368. Dec. 1950. 

SHRISTIANSEN, G. S., et al. Metabolism of stem tissue during growth and 
its inhibition. III. Nitrogen metabolism. IV. Growth inhibition without 
enzyme poisoning. Arch. Biochem. 28:117-129, 130-137. 1950. 

Ciazys, R. Changes in the food reserves of germinating peas following a 
treatment with NH, in 2,4-dichlorophenoxyacetate. Natuurwetenschap 
Tijdschr. 32(4):115-124. 1950. 

Crarts, A. S. Movement of assimilates, viruses, growth regulators, and 
chemical indicators in plants. Bot. Review 17(4):203-284. Apr. 1951. 
Currier, H. B., et al. Some effects of maleic hydrazide on plants. Bot. Gaz. 

112(3):272-280. Mar. 1951. 

DARLINGTON, C. D., and McLetsn, J. Action of maleic hydrazide on the cell. 
Nature 167(4245):407—408. Mar. 10, 1951. 

Eames, A. J. Destruction of phloem in young bean plants after treatment 
with 24—D. Amer. Jour. Bot. 37(10):840-847. Dec. 1950. 

Ennis, W. B., Jr. Effect of leaf surface upon the retention of herbicidal 
sprays. SWC Proc. 4:14. Feb. 1951. 

Ferri, M. G., and Camarco, L. V. pe. Influence of growth substances on the 
movement of the pulvini of the primary leaves of bean plants. An. Acad. 
Brasil Cienc. 22(2):161-170. 1950. 

Fittmore, R. H. The control of plant development with maleic hydrazide. 
Arnoldia 10(6):33-—39. 1950. 

FRANK, J., and Loomis, W. E. Photosynthesis in plants. Iowa State Col. 
Press, Ames, Ia. 500 pp. 1949. Rev. Quart. Rev. of Biol. 26(1):67. Mar. 
1951. 
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33. 


34. 


36. 


38. 
39. 





FritH, H. J. The reduction of drop of Washington navel oranges by 2,4 
dichlorophenoxyacetic acid. Austral. Inst. Agr. Sci. J. 16:101-104. Sept. 
1950. 

Gaucn, H. C., and Wapteicnu, C. H. Salt tolerance and chemical compo 
sition of Rhodes and Dallis grasses in sand culture. Bot. Gaz. 112(3):259 
271. Mar. 1951. 

Girrorp, E. M., Jr. The structure and development of the shoot apex in 
certain woody Ranales. Amer. J. Bot. 37:595-611. Oct. 1950. 

Gites, N. H., and Beatry, A. V. The effect of X-irradiation in oxygen 
under pressure on chromosome aberration frequency in Tradescantia mic 
rospores. (Abs.) Genetics 35:666-667. Nov. 1950. 

Gorpon, S. A., and Weser, R. P. The effect of X-radiation on indoleaceti« 
acid and auxin levels in the plant. (Abs.) Amer. Jour. Bot. 37(8):678. 
Oct. 1950. 

Hackett, D. P., and THIMANN, K. V. The action of inhibitors on water up 
take by potato tissue. Pl. Physiol. 25(4):648-652. 1950. 

HanF, M. Keimung von unkrautern und kulturpflanzen nach behandlung 
des bodens mit 2,4—D-mitteln. Nachrbl. des Deut. Pflanzenschutzdien 
stes 2:84-90. 1950. 

HELGESON, E. A., and Konzak, R. Phytotoxic effects of aqueous extracts of 
field bindweed and of Canada thistle—a preliminary report. N. Dak 
Agr. Expt. Sta. Bul. 12:71-76. 1950. 

Hitcucock, A. E., and ZIMMERMAN, P. W. A quantitative method of meas 
uring response of plants to growth regulators. Contrib. Boyce Inst. 16(5): 
225-248. Jan.—Mar. 1951. 

HoemeE, W., and Wasicky, R. Mechanism of selective herbicidal action of 
2,4-dichlorophenoxyacetic acid (2,4-D). Rev.Quim Farm Rio de Janiero 
15:141-145. 1950. 

Jaques, L. B., et al. Tracer experiments with radioactive dicumaral. Ca 
nadian Chem. and Process Indus. 34:821-823. 1950. 

KELy, S., and Avery, G. S., Jr. The age of pea tissue and other factors 
influencing the respiratory response of 2,4—dinitrophenoxyacetic acid and 
dinitro compounds. Amer. Jour. Bot. 38(1):1-5. Jan. 1951. 

KENT, M., and Gortmer, W. A. Effects of pre-illumination on the response 
of split pea stems to growth substances. Bot. Gaz. 112(3):307-311. Mar. 
1951. 

KLINGMAN, G. C. Effects of 2,4—-D on the dry weight, reducing sugars, total 
sugars, polysaccharides, nitrogen and ally] sulfide in wild garlic (Allium 
vineale L.). (Abs.) SWC Proc. 4:23. Feb. 1951. 

KRAMER, P. J. Effects of respiration inhibitors on accumulation of radio 
active phosphorus by roots of loblolly pine. Pl. Phys. 26(1):30-36. Jan. 
1951. 

LarsEN, P. Quantitative relationships in the enzymatic conversion of indole- 
and naphthalene-acetaldehydes to auxins. Amer. Jour. Bot. 37(8):680. 
Oct. 1950. (Abs.) 

Levine, M. Differentiation of carrot segments grown in vitro as influenced 
by growth substances. Amer. Jour. Bot. 37(8):664. Oct. 1950. (Abs.) 

The effect of growth substances and chemical carcinogens on 
fibrous roots of carrot tissue grown in vitro. Amer. Jour. Bot. 38(2):132 
138. Feb. 1951. 

Response of fibrous roots of sunflower and tobacco tissue cultures 
to plant growth substances. Bot. Gaz. 112(3):281-289. Mar. 1951. 

Lorven, W. A. Accumulation of cytoplasm in Allium cells as a consequence 
of exposure to organic substances. I. Nederland. Akad. van Wetensch. 
Proc. 53:1599-1609. Dec. 1950. 

Lousta.or, A. J., et al. The effect of 2,4—D on sugar content of sugar cane. 
Actualidades 1951:50-53. Jan. 1951. 

MAcFar.ane, E. W. E. Bioassay of growth-arresting substances penetrating 
Allium roots. (Abs.) Genetics 35:678. Nov. 1950. 

Marini, E., and Scott1, T. The concentration of 2,4—D required to produce 
distortions of growth of grape vines. Notiz. Malattie piante (Italy) 9:61-66. 
1950. 
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Marspen, D. H. Gas injury to trees. Trees 11(2):7, 20. Jan./Feb. 1951. 

MARSHALL, E. R., and SmirH, O. Maleic hydrazide as a sprout inhibitor for 
potatoes. Bot. Gaz. 112(3):329-330. Mar. 1951. 

McIcratn, W. J. Response of the cotton plant to maleic hydrazide. Amer. 
Jour. Bot. 37(10):816-819. Dec. 1950. 

Mentzer, C., et al. Relation between chemical structure for inhibition of 
plant tropisms. Bul. Soc. Chim. Biol. 32:572-582. 1950. 

, and Moruo, D. Inhibition of plant growth by a sulphur-containing 
analogue of isopropylphenyl carbamate. C. R. Acad. Sci., Paris. 230:406- 
407. 1950. 

Mer, C. L. A critical study of the auxin theory of growth regulation in the 
mesocotyl of Avena sativa. Annals of Bot. 15(58):179-207. Apr. 1951. 
Mericite, L. W. Micro-radioautographic technique for translocation and 
accumulation studies. (Abs.) Amer. Jour. Bot. 37(8):665. Oct. 1950. 
Mitter, I. H., Jr., and Burris, R. H. Responses of cell-free enzymes and 
plant tissues to growth substances. Amer. Jour. Bot. 37(8):680. Oct. 1950. 
Mrnarik, C. E., and Reapy, D. Growth regulating activity of substituted 
benzoic acid derivatives. (Abs.) Amer. Jour. Bot. 37(8):680. Oct. 1950. 
Moore, R. M. Differential effects of certain phenoxyacetic acid compounds 
and phenylcarbamates on plant species. II. Effects of foliage applications 
with special reference to yields of wheat. Austral. Jour. Agr. Res. 1:401- 

412. 1950. 

Morecanp, D. E. A study of the translocation of radioactive phosphorus in 
loblolly pine (Pinus taeda L.). Elisha Mitchell Sci. Soc. Jour. 66:175-181. 

Nance, J. F. Impairment of pyruvate utilization in excised wheat roots by 
various plant growth substances. Amer. Jour. Bot. 37(8):680-681. Oct. 
1950. (Abs.) 

Naytor, A. W. Some effects of growth substances on floral initiation and de 
velopment in Xanthium. Amer. Jour. Bot. 37:681. Oct. 1950. (Abs.) 
————. Observations on the effects of maleic hydrazide on flowering of 
tobacco, maize, and cocklebur. Proc. Nation Acad. Sci. 36(4):230-232. 

1950. 
——, and Davis, E. A. Respiration response of root tips to maleic hydra- 
zide. Torrey Bot. Club B. 78:73-79. Jan./Feb. 1951. 

NickELL, L. G. Effect of certain dyes on the growth in vitro of virus tumor 
tissue from Rumex acetosa. Bot. Gaz. 112(3):290-293. Mar. 1951. 

————,, and Brakke, M. K. An extracellular amylase from Rumex virus 
tumors grown in vitro. Amer. Jour. Bot. 37:681. Oct. 1950. (Abs.) 

OsporneE, D. J., and Wain, R. L. Studies on plant growth-regulating sub- 
stances. Il. Synthetic compounds inducing morphogenic responses in the 
tomato plant. J. Hort. Sci. 26:60-74. Dec. 1950. 

PuHItton, A. S., and Lucas, E. H. Absorption, translocation, and persistence 
of 2,4—-D in some plants. Bot. Gaz. 112(2):198-207. Dec. 1950. 

QuastLer, H., and Barer, M. Inhibition of plant growth by irradiation. 
III. Successive radiation effects: homologous responses. Jour. Cell. Comp. 
Physiol. 35:75-94. 1950. 

Ravazzoni, C. Action of growth substances and herbicides on the enzymatic 
system of plants. (In Italian.) Chim. & Indus. 64(3, spec. no.):74. Sept. 
1950. (Abs.) 

Roserts, A. N. Pre-storage defoliation of field grown roses with certain 
chemical sprays and dusts. Proc. Amer. Hort. Soc. for Hort. Sci. 56:475- 
481. Dec. 1950. 

Rousseau, J. Action des acides 2,4-dichlorophenoxy-acetique et 2,5-dichlo- 
ro-thio-acetique sur les propagules de Marchantia polymorpha L. Acad. 
des Sci. Compt. Rend. 232:749-751. Feb. 19, 1951. 

SaTINA, S., et al. Ovular tumors connected with incompatible crosses in 
Datura. Amer. Jour. Bot. 37(8):576-586. Oct. 1950. 

SHoyjt, K., et al. Auxin in relation to leaf blade abscission. Pl. Phys. 26(1): 
189-191. Jan. 1951. ; 

SimMonpbs, F. J. Further effects of the defoliation of Cordia macrostachya 
(Jacq.). R. and S. Canad. Ent. 83:24-27. Jan. 1951. 
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Skooc, F. (Editor.) Plant growth substances. Univ. of Wisconsin Press, 
Madison 5, Wisconsin. 

STEWARD, F. C., and Capiin, S. M. A tissue culture from potato tuber: The 
synergistic action of 2,4—D and of coconut milk. Sci. 113(2940):518—520. 
May 4, 1951. 

TAKEMATSU, T. Some studies on the constriction phenomena of the genus 
Raphanus induced by the treatment of plant growth substances. (In 
Japanese.) Utsunomiya U. Col. Agr. B. 1:23-41. Feb. 1950. 

Tuurston, J. M. A comparison of the growths of wild and of cultivated 
oats in manganese-deficient soils. Ann. Appl. Biol. 38(1):289-302. 1951. 
Treccani, C. P. Research on the action of ammonium salts of 2,4-D on 
production and precocity of tomatoes and cucumbers. (In Italian.) Riv. 
della Ortoflorofrutticolt. Ital. 34:177-183. Sept./Oct. 1950. English sum 

mary. 

Tutus, E: C. Herbicides for accelerating maturation of rice. SWC Proc. 
4:1-2. Feb. 1951. 

Herbicides for accelerating the maturation of rice. Down to 
Earth 7(1):4. Summer 1951. 

VerMA, A. B. S. The effect of plant growth regulators in breaking the 
dormancy of seed pieces of potato. Nagpur Agr. Col. Mag. 25:30—34. 
June/Sept. 1959. 

Waln, R. L. FP... it growth-regulating and systemic fungicidal activity in the 
aryloxyalkylcarboxylic acids. (Soc. Chem. Indus.) Rev. Chem. & Indus. 
No. 8 pp. 144-145. Feb. 24, 1951. 

———. Plant growth-regulating and systemic fungicidal activity: The 
aryloxyalkylcarboxylic acids. Jour. Sci. Food Agr. 2(3):101-106. 1951. 
WEINTRAUB, R. L., and Brown, J. W. Influence of temperature on formative 
response of bean seedlings to 2,4—-dichlorophenoxyacetic acid. Amer. Jour. 

Bot. 37(8):682. Oct. 1950. (Abs.) 
, and others. Production of C“O, from labeled 2,4—-dichlorophenoxy 
acetic acid by plants. (Abs.) Amer. J. Bot. 37:682. Oct. 1950. 

Wort, D. J. Effects of non-lethal concentrations of 2,4-D on buckwheat. 
Pl. Phys. 26(1):50-58. Jan. 1951. 

ZIMMERMAN, P. W. Hormones — Plant growth regulators. Jour. Chem. Edu 
cation 28:113. Feb. 1951. 

, and Hircucock, A. E. Growth-regulating effects of chlorosubsti 
tuted derivatives of benzoic acid. Contrib. Boyce Thompson Inst. 16(5): 
209-213. Jan.—Mar. 1951. 

, and KjENNERUD, J. Flowering and other responses induced in 
Piqueria trinervia with photoperiodic treatment. Contrib. Boyce Thomp 
son Inst. 16(4):177-189. Oct.—Dec. 1950. 


Morphological and Anatomical Investigations 


AsuBy, E. Studies in the morphogenesis of leaves. VI. Some effects of length 
of day upon leaf shape in Ipomoea caerulea. New Phytol. 49:375-387. 
Nov. 1950. 

Bascock, E. B. Supplementary notes on Crepis; taproot versus rhizome in 
phylogeny. Evolution 4:358-359. Dec. 1950. 

BALDWIN, J. T., Ir. Chromosomes of ferns and of their allies. A Review 
Jour. Heredity 42(1):50. Jan.—Feb. 1951. 

BENNETT, H. W., Hammons, R. O., and WEISSINGER, W. R. Identification 
of certain Mississippi grasses by vegetative morphology. Miss. Agr. Expt. 
Sta. Tech. B. 31,108 p. July 1950. 

BERNSTEIN, T. B., et al. A purification of the active principle of short rag 
weed pollen. Sci. 113(2936):377-378. Apr. 6, 1951. 

Boke, N. H. Histogenesis of the vegetative shoot in Echinocereus. Amer. 
Jour. Bot. 38(1):23-38. Jan. 1951. 

Empercer, L. La valeur morphologique et l’origine de la fleur (a propos 
d’une theorie nouvelle). Ann. Biol. (Paris) (Ser. 3) 26:280-296. 1950. 
Fassett, N. C., and Saver, J. D. Studies of variation in the weed genus 
Phytolacca; hybridizing species in northeastern Columbia. Evolution 4: 

332-339. Dec. 1950. 
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Girrorp, E. M., Jr. The structure and development of the shoot apex in 
certain woody ranales. Amer. Jour. Bot. 37(8):595-611. Oct. 1950. 

Gopwin, H. Pollen analysis (palynology). Endeavour 10(37):5-16. Jan. 
1951. 

Heinic, K. H. Studies in the floral morphology of the thymelaeaceae. 
Amer. Jour. Bot. 38(2):111-112. Feb. 1951. 

Heiser, C. B., Jk. Study in the evolution of the sunflower species Helianthus 
annuus and H. bolanderi. Univ. Calif. Publ. Bot. 23(4):157-208. 1950. 
Hosnaw, R. W., and Guarp, A. T. The morphological and anatomical 
effects of various concentrations of 2,4—D on corn seedlings. Amer. Jour. 

Bot. 37(8):662-663. Oct. 1950. (Abs.) 

Hurst, F. The stem endodermis of the genus Smilax in central Texas. 
Amer. Jour. Bot. 37(8):663. Oct. 1950. (Abs.) 

Hype, H. A. Studies in atmospheric pollen. IV. Pollen deposition in Great 
Britain, 1943. I-II. New Phytol. 49:398-420. Nov. 1950. 

Knosiocn, I. W. Are there vestigial structures in plants? Sci. 113(2938): 
465. Apr. 20, 1951. 

Kono, H. (Several types in the stems and leaves of Xanthoxalis corniculata 
Small.) (English summary) Jour. Japanese Bot. 23(3/4):55-59. 1949. 

Krause, W. (Germination and early growth in regard to the development 
of vegetative covering.) Planta 38(2):132-156. 1950. 

LomMMASSON, R. C. Leaf venation of Phragmites communis. Amer. Jour. 
Bot. 37(8):665. Oct. 1950. (Abs.) 

MANTON, I. Problems of cytology and evolution in the Pteridophyta. 316 

Cambridge Univ. Press, N. Y. 1950. 

Muttay, J. H. Some observations on the reproduction and life cycle of 
Lemnanea australis Atk. Amer. Jour. Bot. 37(8):666. Oct. 1950. (Abs.) 

Neat, M. C. Common and aberrant flowers of Cassia fistula. Pacific Sci. 
5:82-89. Jan. 1951. 

Ownsey, GERALD B. Natural hybridization in the genus Cirsium. I. C. dis- 
color (Muhl. ex Willd.) Spreng. X C. muticum Michx. Bul. Torrey Bot. 
Club 78(3):233-253. May-June 1951. 

Reep, C. F. Morphology of fern spores and its relation to taxonomy. Amer. 
J. Bot. 37:673-674. Oct. 1950. (Abs.) 

SHISHKINA, B. K. (Editor.) Flora 1 sistematika vysshikh rastenii Flora and 
systematics of higher plants. Moskva, Akademiia Nauk SSSR, 1950. 346 p. 
(Trudy Botanicheskogo Instituta im. V. L. Komarova. Trudy. Ser. 1. Flora 
i Sistematika Vysshikh Rastenii. v. 9). 

Snyper, Leon A. Morphological variability and hybrid development in 
Elymus glaucus. Amer. Jour. Bot. 37(8):628-629. Oct. 1950. 

Snyper, L. A. Cytology of interstrain hybrids and the probable origin of 
variability in Elymus glaucus. Am. Jour. Bot. 38(3):195-202. Mar. 1951. 

SuMANOV, E. I. Reversion of oats into wild oats. (In Russian.) Selek. i 
Semen. 17(9):73-74. Sept. 1950. 

ViLKOMERSON, H. The unusual meiotic behavior of Elymus wiegandii. 
Expt. Cell Res. 1:534-542. Nov. 1950. 

Warmke, H. E. Cytotaxonomic investigations of some varieties of Panicum 
maximum and of P. purpurascens in Puerto Rico. Agron. Jour. 43(3):143- 
149. Mar. 1951. 

Watson, D. P. Anatomical modification of velvet bent grass (Agrostis canina 
L.) caused by soil treatment with 2,4-dichlorophenoxyacetic acid. Amer. 
Jour. Bot. 37(6):421-431. 1950. (Abs.) Mich. State Col. Quart. Bul. 33 
(3):288. Feb. 1951. 

Witps, M. H. Anatomical modification of bean roots following treatment 
with 2,4-D. Amer. Jour. Bot. 38(1):79-91. Jan. 1951. 

WituaMs, B.C. The occurrence of intercellular canals in root tips of plants 
in the Polygonaceae and the Labiatae. Amer. Jour. Bot. 37(8):668. Oct. 
1950. (Abs.) 


Weed Seed Investigations 


Anonymous. Ancient seeds not viable. Oldest historically dated seeds that 
have actually sprouted were 150 years old. In 70-year test, only two out of 
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60 kinds of seeds were still good. Sci. News Letter 59(12):180. Mar. 24, 


1951. 
Hardy weed seeds live many years. Sci. News Letter 59(3):34. 


Jan. 20, 1951. 


. The seed dealer and the weed control program. Seed World 68 
(6):10, 46. Mar. 1951. 

ANnprRE, E. (Chemical composition of the oil of brown mustard seeds. Bio 
chemical heredity and hybridization.) Compt. Rend. Acad. Agr. France 
35(15):644-649. 1949. 

Barton, L. V., and Horcnkiss, J. E. Germination of seeds of Eichornia 
crassipes Solms. Contrib. Boyce Thompson Inst. 16(5):215-220. Jan.—Mar. 
1951. 

BERNSTROM, P. Cleisto- and chasmogamic seed setting in di- and tetraploid 
Lamium amplexicaule. Hereditas 36:492-506. 1950. 

CarRLETON, R. M. Weedkillers may affect germination. Green Thumb 8(1): 
14-15. Jan. 1951. 

CavuJOLLe, F., and Bercat, G. Influence des acides borique et phényl 
borique sur la germination et le dévelopment des plantules de quelques 
dicotylédones. Acad. des Sci. Compt. Rend. 231:1550-1552. Dec. 18, 1950. 

Influence de l’acide-naphtylborique sur la germination et le dé 
veloppement des plantules de quelques Dicotyledones. Acad. des Sci. 
Compt. Rend. 232:109-110. Jan. 3, 1951. 

CrFerri, R., and Crrerri, F. Activity of 2,4-D and of the o-iso-propyl ester 
of carbanilic acid on the germination and growth of Panicum crus-galli 
and Oriza sativa. Risicoltura 38:150-160. 1950. 

Effect of 2,4—D and o-isopropyl—-N—phenylcarbamate on the germi 
nation of the seeds and development of the embryos of Panicum crus-galli 
and Oryza sativa. (In Italian.) Risicoltura 38:188-192. 1950. 

Dearsorn, C. H. Effects of seed control sprays of sodium chloride and 
sodium chloride plus sodium nitrate on the stand and yield of canning 
beets. Proc. Amer. Hort. Soc. for Hort. Sci. 56:275-278. Dec. 1950. 

Everson, L. Further studies on the effect of 2,4—D on seeds. Assoc. Off. 
Seed Anal. Proc. 40:84-87. 1950. 

KotysHeEv, P. P. Cleaning flax seeds from quarantine weeds. (In Russian.) 
Selek. i Semen. 17(10):46-48. Oct. 1950. 

McCrea, R. J. Portable quarantine seed inspection table. Calif. Dept. Agr. 
Bul. 40(1):27-29. Jan.—Feb.—Mar. 1951. 

McCuLty, WAYNE G. Recovery and viability of Macartney rose seeds fed to 
cattle. Jour. Range Mgmt. 4(2):101-106. Mar. 1951. 

MusiL, A. F. Seeds of Agropyron, eleven species of economic interest com 
pared. Assoc. Off. Seed Anal. Proc. 40:59-71. 1950. 

Nysom, N. Do X-rays resuscitate heat-killed seeds? Hereditas 26:516—517. 
1950. 

Sperry, O. E. The effects of 2,4—D on bitterweed seed formation. Sheep & 
Goat Raiser 31(4):26-27. Jan. 1951. 

STOECKELER, J. H. Killing weed seeds. Amer. Nurseryman 93(8):10. Apr. 
15, 1951. 

VALLANCE, K. B. Studies on the germination of the seeds of Striga hei 
monthica. III. Ann. Bot. (n.s.)15:109-128. Jan. 1951. 


III. Weep ContTro. 


Cultural 

Anonymous. Beltsville pastures may need renovation 4 years after first 
renovation. Rpt. Adm. Agr. Res., USDA, p. 249. 1950. 

———. Cultivation still important in weed control. USDA Clip Sheet 
907-51:2. Apr. 29, 1951. 

————. Cultural control of deep-rooted perennial weeds. Canad. Dept. 
Agr. Inform. Serv. Ottawa. 2 pp. 1950. 

———. Early-growing canes suppress weed growth (Sugar cane). Rpt 
Adm. Agr. Res., USDA, p. 386. 1950. 

Geese in strawberries. Weeders Readers 24:6. May 1951. 
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———. Geese weed strawberries: they like grass better. Sci. News Letter 
59(16):253. Apr. 21, 1951. 

ANGELL, G. N. What! Sheep control tansy? Oreg. Farmer 73(23):5, 16. 
Dec. 7, 1950. 

FixMer, F. N. Experiment in mechanical elimination of scrub oak. Pulp 
& Paper Mag. Canada 51 (13):118. Dec. 1950. 

Hurst, F. Clean as a floor—sheep hoe sugar cane. Prog. Farmer, Miss.-Ark.- 
La. Ed. 66:15, 96. Jan. 1951. 

Jounson, A. H. Wild garlic menace. Hort. 29(6):235. June 1951. 

Keiru, A. Use of fire in land clearing. Calif. Agr. 5(5):11-12. May 1951. 

McBripe, J., et al. Mechanized land clearing. A survey of four years’ ex 
perience in Tanganyika. World Crops 3(3):89-94. Mar. 1951. 

Chemical 
Weeds in field crops 

Anonymous. Control of witch weed (Striga spp.) in sugar cane. Plant 
Protec. Overseas Rev. 2(1):41-42. Jan. 1951. 

Flax, feeble weed fighter, gets help. USDA Clip Sheet CS-389-51. 

p. 2. Mar. 4, 1951. 

How to maintain flax yields in dry years. Flax Inst. of U-S. 

(Minneapolis, Minn.) booklet. 1951. 

How to use 2,4—D safely in farm weed control. Natl. Farm & Gard. 
Clipping Sheet No. 3:1. May 1951. 

ANoNYMous. Production based on increased acre-yield. NAC News 9(3):4. 
Spring 1951. 

Apert, W. B. Pre-emergence treatments of corn and cotton in South 
Carolina. SWC Proc. 4:79-84. Feb. 1951. 

ALTona, R. E., and Mentz, N. J. Selective weedkiller increases maize yields 
and reduces labor. Veld 8(14):295-296. Winter 1950. 

————.. The controj of weeds in maize with selective plant-growth regu 
lators. Second report 1949-50 season. Emp. Jour. Expt. Agr. 19(73):26- 
$2. 1951. 

ANDERSON, P. J., and Swanpack, T. R. Fumigation of tobacco soils in the 
seedbed and in the field. Conn. (State) Agr. Expt. Sta. B. 542, 23 p. Jan. 
1951. 

ArAKeRI, H. R., and Dunnam, R. S. Environmental factors relating to the 
pre-emergence treatment of corn with 2,4-D and soybeans with TCA. 
Minn. Agr. Expt. Sta. Tech. Bul. 190:1-28. 1950. 

Beate, F. A. Herbicidas al cultivar los canaverales. Tierra Libre (ser. 2) 
14(9):5-6. Sept. 1950. 

Bearp, J. S. Weed eradication in Union’s wattle plantations; successful 
experiments prove chemical preparations best weapon. Farmer's Wk. 
(Bloemfontein) 80:10—-11, 18. Nov. 1, 1950. 

Best, J. C., and Gisppens, R. T., Jk. Commercial use of chemicals in sugar 
cane for the control of Johnson grass. SWC Proc. 4:40-41. Feb. 1951. 
BLACKMAN, G. E. La toxicidad selectiva y el desarrollo de los destructores 

de malezas. Tambo y Chacra 24(786):3. Jan. 12, 1951. 

——, and Roserts, H. A. Studies in selective weed control. I. The con 
trol of annual weeds in winter wheat. Jour. Agr. Sci. 40, Pts. 1 & 2, pp. 
62-69. II. The control of annual weeds in spring cereals. Ibid. pp. 71-81. 
Dec. 1950. 

Bristey, H. R., and Jones, W. W. Sulfur dioxide fumigation of wheat with 
special reference to its effect on yield. Pl. Phys. 25:666-681. 1950. 

CarLYLe, R. E. Use of chemicals in weed control and harvest drying of 
soybeans. Soybean Digest 10(11):38-39. Sept. 1950. 

Cuitton, S. J. P., and Stamper, E. R. Field control of Johnson grass re 
infestations from seedlings in sugar cane. SWC Proc. 4:36-39. Feb. 1951. 

Couen, G. A summary of the control of weeds in fields of winter cereals in 
1949/50. (In Hebrew.) Hassadeh 30:720-722. Sept. 1950. 

Corns, W. G. Field experiments with herbicides. Alberta. U. Dept. Plant 
Sci. Seasonal Notes 36:1-2. Jan. 6, 1951. 
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. Cowart, L. E., and Creasy, L. E. A tentative recommendation for weed 


control in cotton. SWC Proc. 4:88-89. Feb. 1951. 


. Creasy, L. E., et al. Cultural and application techniques for chemical weed 


control in cotton. SWC Proc. 4:44—46. Feb. 1951. 

Pre- and post emergence chemicals and flame cultivation for weed 
control in cotton. SWC Proc. 4:60-63. Feb. 1951. 

Dame. (Damage to cereals by incorrect appiication of hormonal herbicides.) 
Nachrichtenbl. deutsch. Pflanzenschutzdienst. (Braunschweig.) 1950(6):92- 
93. 1950. 

— J. Farm weeds. Young Farmers’ Club Booklet 23, 48 p. June 

EASTERBROOK, L. F. Descubrimiento fortuito de un hormon vegetal que 
mata las malas hierbas. Rev. Nac. de Agr. (Bogota) 44(546):52-53. Oct. 
1950. 

Erickson, L. C., and Price, C. Some effects of maleic hydrazide on sugar 
beet plants. Amer. Jour. Bot. 37(8):657-659. Oct. 1950. 

FAEsTRAETS, M. L. pe. Utilisation des herbicides selectifs dans les cultures 
de legumes pour les usines de conserves. Cong. Internat. des Indus. Agr. 
Rap. 8(1):205-213. 1950. 

FREDERIKSEN, P. S. Hormone injuries to flax. (In Danish.) Dansk. Landbr. 
69:532-533. Oct. 1950. 

Giraup, E. Tobac et hormones. Rev. Internat. Tabacs 25:87. 1950. 

Gricssy, B. H., and STAHLER, L. M. Latest developments in the use of herbi 
cides for selective weed control in sugar beets. Proc. Amer. Soc. Sugar 
Beet Tech. pp. 463-467. 1950. 

Hacsanp, E. Hormone derivatives in the spring grain summer 1950. (In 
Swedish.) Lantmannen 35:147-148. Feb. 24, 1951. 

HAHMANN, K., and Murer, H. Unkrautbekampfung in feld und garten. 
Gesunde Pflanzen 2:109-111. May 1950. 

Harris, V.C. Weed control in cotton without the aid of cultivation. SWC 
Proc. 4:85-86. Feb. 1951. 

HINKLE, D. A. Chemical weed control experiments in cotton for 1950. SWC 
Proc. 4:70-78. Feb. 1951. 

Horsten, C. G. von. Spraying of fall grain against weeds. (In Swedish.) 
Lantmannen 34:747-750. Sept. 1950. 

Hotstun, J. T., }k. Tentative weed control practices for Delta Area. Miss. 
Farm Res. 14(4):1, 7. Apr. 1951. 

, and Porter, W. K. Screening studies for post- and pre-emergence 
herbicides in cotton. SWC Proc. 4:47-52. Feb. 1951. 

JoserHson, L. M. Reaction of inbreds and hybrids to pre-emergence and 
post-emergence spraying with 2,4—D. South. Corn Impr. Conf. Rpt. 9:26- 
27. Dec. 1950. 

KLINGMAN, G. C. Weed war gains momentum; chemicals make headway 
against age-old nemesis of southern farmers. South. Seedsman 14(2):16, 
53. Feb. 1951. 

Kratocnvit, D. E., et al. Chemical control of weeds in South Dak. S. Dak. 
Agr. Expt. Sta. Circ. 69. (Revised.) 19 pp. Feb. 1951. 

LacHMAN, W. H. Weeding corn with chemicals. II. Proc. Amer. Hort. 
Soc. for Hort. Sci. 56:280-282. Dec. 1950. 

Lonccuamp, R., et al. Recherches sur l’action comparee de quelques desher 
bants selectifs sur les cereales. Acad. des Sci. Compt. Rend. 232:111-113. 
Jan. 3, 1951. 

Loustatot, A. J. The control of grasses in newly planted sugar cane with 
TCA. Sugar Jour. 13(9):23. Feb. 1951. Also in Actualidades 1951:54—55. 
Jan. 1951. 

Lovvorn, R. L. (Compiled by.) Chemical weed control in cotton. Plant 
Indus. Sta. 11W1:1-9. Apr. 1951. 

Martin, D. J. A cheap method of controlling weeds. Hawaii. Sugar Tech. 
Rpt. 9:23-24. 1950. 

McMurray, S. F. A progress report on chemical weed control in cotton in 
Tennessee. SWC Proc. 4:87. Feb. 1951. 
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Differential reaction of some Southern inbred lines of corn to pre 
emergence spraying with 2,4—-D. SWC Proc. 4:110-111. Feb. 1951. 

Oxson, P. J., and others. Sensitivity of wheat and barley at different stages 
of growth to treatment with 2,4-D. Agron. J. 43:77-78. Feb. 1951. 

PANELLA, A. Practical aspects of control of weeds infesting wheat with 
selective herbicides. (In Italian.) Humus 6(12):11-12. Dec. 1950. 

PANELLA, A. Damages produced by the weeds on alfalfa and the employ- 
ment of selective herbicides. (In Italian.) Ann. della Sper. Agr. (n.s.) 
5:111-132. 1951. English summary. 

PETERSEN, W. Nachwirkung von hormonmitteln auf die grundungungs- 
zwischenfrucht. (Weed control in oats and after-effect on rape.) Gesunde 
Pflanzen 2:303. Dec. 1950. 

PreiFFER, R. Erfolgreiche distelbekampfung in getreidefeldern mit hormon- 
praparaten. Pflug 3:252-254. Dec. 1950. 

Piacco, R. Importance of uniform distribution of herbicides used in rice 
fields. (In Italian.) Colt. e Gior. Vinic. Ital. 96:317-318. Nov. 30, 1950. 

Porter, W. K., et al. The comparison and evaluation of chemical and 
mechanical methods of weed control in cotton. «SWC Proc. 4:64-69. Feb. 
1951. 





, and Horstrun, J. T. The reactions of cotton and some common 
weeds to various naphthene concentrations in post-emergence herbicidal 
oil. SWC Proc. 4:57-59. Feb. 1951. 

RASMUSSEN, L. W. Effects of 2,4—-D sprays on winter wheat. Weeders 
Readers 24:10. May 1951. 

Ratcurr, R. Y., and Cowart, L. E. 2,4-D and weed control in corn. SWC 
Proc. 4:108-109. Feb. 1951. 

————,, et al. The effect of certain aromatic oils on stands and yields of 
cotton. SWC Proc. 4:53-56. Feb. 1951. 

Rice, E. L. Effects of various plant growth-regulators on flowering in 
several crop plants. Bot. Gaz. 112:207-213. Dec. 1950. 

RICHARDSON, W., JR. Weed pest eradication and control. Hawaii. Sugar 
Tech. Rpt. 9:24-27. 1950. 

Roperts, H. A., and BLackMAN, G. E. Studies in selective weed control. 
Ill. The control of annual weeds in leguminous crops with 2:4—dinitro-6— 
secondary-butyl-phenol. Jour. Agr. Sci. 40(3):263-274. 1950. 

Suaw, W. C., et al. The effect of chemicals on weeds and the stand and 
yield of peanuts, when applied as pre-emergence sprays. SWC Proc. 4: 
112-120. Feb. 1951. 

————. _ The effect of chemicals on the yields of seedling alfalfa and weeds 
when applied as post-emergence sprays. SWC Proc. 122-127. Feb. 1951. 

Stamper, E. R., and Cuitton, S. J. P. Effect of chemicals on Johnson grass 
rhizomes in sugar cane. SWC Proc. 4:34-35. Feb. 1951. 

Stiver, E. N., et al. Chemical control of Johnson grass at the Blackland 
Station, 1950. Tex. Agr. Expt. Sta. Prog. Rpt. 1318, 2 p. Feb. 2, 1951. 
TEMPLEMAN, W. G., and Wricut, J. O. Relative effects of the n-butyl esters 
of 2-methyl 4—chlorophenoxyacetic acid and of 2:4—dichlorophenoxyacetic 

acid on cereals. Nature Lond. 167(4237):71-72. 1951. 

Titemans, E. Chemical control of weeds. Parasitica 6:63-74. 1950. 

Iincey, D. C., and Timmons, F. L. Weeds; methods for their control and 
eradication. Utah Agr. Expt. Sta. C. 127,47 p. 1950. 

Ueki, K. Experiments controlling the weeds in the paddy field with 2,4,5-T. 
(Preliminary.) (In Japanese.) Botyu-Kagaku 15:95-97. June 1950. 

VittamMit, G. F. Control de malezas en el maiz con 2,4-D. Palmira. Estac. 
Agr. Expt. Notas Agron. 3:143-144. May/Oct. 1950. English summary. 





Weeds in horticulture, ornamental, and vegetable crops 


Anonymous. Arkansas Weed Conference (Strawberry growing). Agr. Chems. 
6(5):67. May 1951. 
———. Chemical sprays control weeds in apple, pear nursery rows. Better 
Fruit 45(11):28. May 1951. 

—. How to diagnose and to avoid 2,4—D tree injury. Agr. Chems. 6(3): 

42-43, 122-123, 125. Mar. 1951. 
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— ——. Low volume spraying in orchards. Farm Mechanization 3(23):98 
99. 1951. 
Orchard weed control. Agr. Chems. 6(5):77. May 1951. 

————. New weeding methods for vegetable crops revealed at meeting. 

What's New in Crops & Soils 3(7):28. Apr.-May 1951. 
. The control of weeds in peas with DNBP. Minist. Agr. & Fish. 
Advisory Leaflet 376. 1951. 
Weed control in onions. USDA 10(7):7. Mar. 28, 1951. 
Weed killers lessen cultivation. Better Fruit 45(9):23. Mar. 1951. 

Beate, F. A. Herbicidas al cultivar los canaverales. Tierra Libre (ser. 2) 
14(9):5-6. Sept. 1950. 

Carson, R. F., and Mouton, J. E. Further testing of herbicides in straw 
berry plantings. Mich. Agr. Expt. Sta. Quart. Bul. 33(3):262-268. Feb. 
1951. 

, et al. Further developments in weed control in gladiolus. Mich. 
State Col. Quart. Bul. 33(3):269-274. Feb. 1951. 

CuaTet, C. L’herbe et les arbres fruitiers. Reveil Agr. 59:356-357. Dec. 1, 
1950. 

Curist, E. G. Arsenic toxicity to strawberry plants. N. J. State Hort. Soc. 
Hort. News 32:2337. Jan. 1951. 

Core, C. E., et al. Weed control in carrot crops. Victoria. Dept. Agr. J. 
48:549-552. Dec. 1950. 

DANIELSON, L. L. Recent research on weed control in strawberries, cane 
fruits, and blueberries. Va. Fruit 39(2):166-171. Feb. 1951. 

Daucuet, P. Le “desherbant carottes.” Phytoma 3(20):6-11. Nov. 1950. 

EMILSSON, B., and GustTaFssonN, N. Hormone preparation for control of 
weeds in potatoes. (In Swedish.) Lantmannen 34:947-949. Dec. 9, 1950. 

Goocn, F.S. Weed control by chemicals in a nursery of cypress. Phytopath. 
40(8):788. 1950. 

HERNANDEZ, T. P., and WARREN, G. F. A comparison of 2,4—-D pre-emergence 
treatments on onions on two soils. Proc. Amer. Hort. Soc. for Hort. Sci. 
56:283-286. Dec. 1950. 

Hume, E. P. Growing avocados in Puerto Rico— Orchard management. 
P. R. red. Expt. Sta. Circ. 33:28-32. Feb. 1951. 

LiessterR. Die anwendung von hormonpraparaten im obstbau. Obstbau 
beratungsring. Mittbl. 5(5):3-5. Oct. 1, 1950. 

NyHoiM, I. Use of flame throwers and highly refined petroleum naphtha 
for control of weeds in nurseries. (In Danish.) Dansk Skovfor. Tidsskr. 
35:528-536. Oct. 1950. 

Nytunp, R. E. Controlling weeds in strawberries with 2,4-D. III. State 
Hort. Soc. Ill. Hort. 39(2):5,8. Summer 1950. 

Ortosson, L. Control of weeds in peas. (In Swedish.) Lantmannen 34: 
827-829. Oct. 28, 1950. 

Pastac, I. Nouvelle application des colorants nitres; desherbege chemique 
des vergers. (Abs.) Chim. & Indus. 64(3, spec. no.):114. Sept. 1950. 

ScuuTTer, B. pe. Control of weeds in carrots. (In Flemish.) Tuinbouw 
berichten 14:165-166. Nov. 1950. 

SHauuis, N. J. A progress report on the use of fortified oil emulsions in 
weeding grapes. Proc. Amer. Hort. Soc. for Hort. Sci. 56:203-209. Dec. 
1950. 

, and Ducan, D. R. Chemical weed control in the vineyard. Cornell 
(New York) Agr. Ext. Bul. 816, 6 pp. Jan. 1951. 

Sitton, S. G., et al. Pre-emergence treatment for weed control in the tung 
nursery. Proc. Amer. Hort. Soc. for Hort. Sci. 56:197-202. Dec. 1950. 

SmitH, O. Potato production methods changed. N. Y. State Agr. Expt. 
Farm Res. 17:5. Jan. 1951. 

Swaney, M. W., and Jasion, L. Z. Method of selectively eradicating weeds 
from carrot plots. U. S. Pat. 2,512,044. June 20, 1950. U. S. Patent 
Office, Washington, D. C. 

Vezin, C., and ScHAEFFER, L. Deux exemples d’accidents de vegetation 
causes par le 2-4-D. Phytoma 3(20):18-19. Nov. 1950. 
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Vuret, M. VAN Der. Injuries caused by growth substances. (In Dutch.) 
Groenten en Fruit 6:252. Oct. 1950. 

Witson, W. F., and Stamper, E. R. Chemicals for weed control in straw- 
berries. SWC Proc. 4:121. Feb. 1951. 

Wooprorp, E. K., and Ivens, G. W. Chemical methods for the control of 
weeds in forest nurseries. Forestry Abs. 12(2):139-143. 1950. 

Younc, P. A. Chemical control of weeds in converting pasture land to 
tomato production in East Texas. Texas Agr. Expt. Sta. Prog. Rpt. 1338. 
3 pp. Mar. 8, 1951. 

Yount, W. L. Effect of modern chemical weed killers on certain ornamental 
conifers, 1950. Mimeo. pub. Bur. Plant Indus., Pa. Dept. Agr. 2 pp. 1950. 


Weeds in grasslands, including grass-legume pastures, rangeland, 
turf, lawns, and cemeteries 


AnonyMous. Control of pasture weeds and woody plants. Bindweed Erad- 
icator Nebr. Dept. of Agr. 9(5):4-5. Apr. 1951. 

———. Crabgrass-free lawn now a possibility. Rpt. Adm. Agr. Res., US- 
DA, p. 368. 1950. 

Cornetius, D. R., and Granam, C. A. Selective herbicides for improving 
California forest ranges. Jour. of Range Mgmt. 4(2):95-100. Mar. 1951. 

EHRENBERG, P. Moos auf den grunland und seine bekampfung. Aligauer 
Bauernbl. 19:58. Feb. 1, 1951. 

Evper, W. C. Controlling perennial ragweed to make better pastures. 
Okla. Agr. Expt. Sta. Bul. B-369:1-11. Apr. 1951. 

Fercuson, M. H., and Grau, F. V. U-3 Bermuda grass. USGA Jour. and 
Turf Management. 4(1):31. Apr. 1951. 

FRIscHKNECHT, N. C. Seedling emergence and survival of range grasses in 
central Utah. Agron. Jour. 43(4):177-182. Apr. 1951. 

Hauuway, D. J., and TEMPLEMAN, W.G. Field experiments in selective weed 
control by plant-growth regulators. III. Weed control in grassland. 
Emp. Jour. Expt. Agr. 19(73):33-44. 1951. 

Murccier, W. F., and Bratspe.t, J. P. Replacing wyethia with desirable 
forage species. Jour. Range Mgmt. 4(3):143-150. May 1951. 

Musser, H. Burron. Turf management. 354 pp. 1950. McGraw-Hill 
Book Co., Inc. 

Prince, F. S., and Moore, G. B. Surveying the results of a Green Pastures 
Program. Better Crops Plant Food 34(10):6-9, 46-48. Dec. 1950. 

Ricuter, W. ‘The control of meadow weeds by means of U 46. Nachricht- 
enbl. deut. Pflanzenschutzdienst (Braunschweig) 1950(2):22-24. 1950. 

SLAATS, M. Le probleme de la destruction des plantes indesirables dans les 
prairies permanentes. Rev. de l’Agr. 3:1354-1371. Dec. 1950. English 
summary. 

————, and Srryckers, J. Improvement of the sward of permanent pas- 
tures. I. Investigations on the repeated application of small amounts of 
hormone derivatives as selective herbicides. (In Dutch.) Gent. Land- 
bhogesch. Meded. 15:227-263. Apr. 1950. English summary. 

Srrijckers, J. Le desherbage selectif au moyen de produits chimiques dans 
des cultures de semences de ray-grass anglais type a paturer. Rev. de 
l’Agr. 3:1372-1389. Dec. 1950. 

TipMarsH, C. E. Investigation of Karoo pastures. III. Elimination of use- 
less plants. (In Afrikaans.) Wolboer 41:5, 8. Dec. 1950. 

Wijk, C. L. van. Afforestation of lalang plains at Muna in combination 
with mechanical tillage. (In Dutch.) Tectona 40:346-358. Dec. 1950. 
Wits, S. J. The control of buttercups Ranunculus on permanent pasture. 

Gt. Brit. Min. Agr. 57:359-364. Nov. 1950. 

ZIMMERMAN, W.E. New herbicides bring weed free turf closer. Seed World 
68(7):17, 46. Apr. 1951. 

Weeds in specialized areas, including ditchbanks, canal ditches, 
fencerows, rights-of-way, irrigation ditches, and cities 


Haun, H. The root of the trouble. (Tree roots in sewer lines, etc.) Amer. 
Forests 57(3):10, 39. Mar. 1951. 
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MiLter, K. G. Western Washington’s roadside brush controlled by a heavy- 
duty brush mowing machine. West. Constr. 26(3):78-79. Mar. 1951. 

Suceitt, J. W. The chemical control of right-of-way growth. Chem. Canada 
2:197-201. Dec. 1950. 

TAYLor, J. P., and Vitpranpt, F.C. On-track research of chemical herbicides 
applicable to road-bed weed control for southeastern railroads. (Abs.) Va. 
J. Sci. (n.s.)1:362-363. Sept. 1950. 


Woody plants 


Anonymous. Aerial spraying proves effective in controlling mesquite. Rpt. 
Adm. Agr. Res., USDA, p. 368. 1950. 

Beating brush with 2,4,5-T. Chem. Indus. Week 68(12):25-26. 
Apr. 7, 1951. 

Chemical spray makes sagebrush bite dust. Sci. News. Letter 59 
(16):248. Apr. 21, 1951. 

———. Dormant and basal spraying of brush and trees show promis« 
Weeders Readers 24:8. May 1951. 

Foundation and researchers study brush control. Natl. Flying 
Farmer 4(4):5, 17. Jan. 1951. 

BuTLer, E. Mesquite finally meets its match. Prog. Farmer, Tex. Ed. 66 
(3):16, 180. Mar. 1951. 

CAMPBELL, R. S., and Prrvy, F. A. Poisoning certain undesirable Southern 
hardwoods for forest and range improvement. Amer. Midland Nat. 44: 
495-505. 1950. 

Crawrorp, A. Clearing 10 acres of gorse (Ulex) a day; tractor-operated 
grubber. New Zeal. Farmer 71(17):5. Oct. 1950. 

Ex_per, W. C., and Gassaway, J]. Chemical control of brush. Okla. Agr. 
Expt. Sta. Mimeo. Circ. M-218. 8 pp. Apr. 1951. 

E_we.i, H. Brush isn’t unbeatable. Successful Farm. 49(6):134, 136, 138 
May 1951. 

, and Cox, M. B. Brush control research at the Red Plains Conset 
vation Experiment Station. Okla. Agr. Expt. Sta. Prog. Rpt. Mimeo. Circ. 
M-220:1-7. Apr. 1951. 

Ence, G. Brush control with hormone derivative. (In Swedish.) Kalmar 
Lans Norra Hushsallsk. Kvrtiskr. 10:113-114. 1950. 

FisHER, C. E. Control of mesquite with growth regulator chemicals. SWC 
Proc. 4:102-105. Feb. 1951. 

, et al. Control of mesquite. Tex. Agr. Expt. Prog. Rpt. 1320. 7 
pp. Feb. 5, 1951. 

Fortes, M. W., Results of poisoning western hemlock. Nowest. Sci. 25:41 
47. Feb. 1951. 

Friccens, P. Can we burn our brush? Farm J. 75(2):28-29, 94-96. Feb 
1951. 

GLENDENING, G. E. Noxious tree and shrub invasion and control in Ariz. 
Ariz. Cattlelog 6(2):18-21. Oct. 1950. 

Greco, E. C. Control of marsh land brush with Ammate. SWC Proc. 4:97 
101. Feb. 1951. 

Heprick, D. W. Brushland management in California. Jour. Range Mgmt. 
4(3):181-183. May 1951. 

HorstENn, C. G. von. Spraying against bushes. (In Swedish.) Lantmannen 
34:771-772. Oct. 7, 1950. 

Hurr, L. Brush and mesquite control in West Texas major problem 
West Tex. Today 31(10):8-9. Dec. 1950. 

Hutt, A. C., Jr., and Vaucun, W. T. Controlling big sagebrush with 2,4 
D and other chemicals. Jour. Range Mgmt. 4(3):158-164. May 1951. 
Koocter, J. H., and Lowry, O. J. Taming the Tamarisk (Tamarix aphylla) 

(salt cedar). Reclam. Era 37:37-38. Feb. 1951. 

MacBripe, J., and others. Mechanised land clearing; a survey of four years’ 
experience in Tanganyika. World Crops 3:89-91. Mar. 1951. 

Moopy, G. Common pasture weed (coralberry) succumbs to 2,4-D after 
several sprayings. What’s New in Crops & Soils 3(7):26. Apr.-May 1951. 
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Ricpon, H. P. Eradication of trees and shrubs. Okla. Agr. Ext. Circ. 526:1- 
10. 1950. 

Rupotr, P. O. Chemical control of brush and tree growth for the Lake 
States. U.S. Forest Serv. Lake States Forest Expt. Sta. Misc. Rpt. 15, 30 p. 
Jan. 1951. 

WacneR, J. Juniper control on the Apache Indian Reservation. Ariz. Cat- 
tlelog 6(5):38-40. Jan. 1951. 

Wricnt, C. Menacing mesquite. Forests 57:10-12, 37. Jan. 1951. 

Wyman, D. Killing woody plants with chemicals. Arnoldia 10(10/11):61- 
71. 1950. 


Aquatic weeds 


ANoNyMous. Removing algae and slime. Golf Course Reporter 19(2):40. 
Mar.-Apr. 1951. 

Ewart, G. Y. Use of aromatic solvents in aquatic weed and pest control. 
Agr. Engin. 32(3):157-158, 160. Mar. 1951. 

Greco, E. C. 2,4-D eradicates water hyacinth. Oil & Gas Jour. 49(36):85. 
Jan. 11, 1951. 


Specific weeds 


Anonymous. Control of Xanthium strumarium. Plant Protec. Overseas 
Rev. 2(1):42. Jan. 1951. 

. Johnson grass can be liquidated. Rpt. Adm. Agr. Res., USDA, p. 
369. 1950. 

Leafy spurge. Bindweed Eradicator (Nebr. Dept. Agr.) 9(5):3. 
Apr. 1951. 

———. Next—Grass control with chemicals. Rice Jour. 53(5):18-19. 
1950. 

———. Nutgrass (Cyperus rutundus) in coffee. Plant Protec. Overseas 
Rev. 2(1):42. Jan. 1951. 

————. Report on chemical control of Johnson grass. Seed World 68(10): 
17. May 18, 1951. 

Wild-cotton eradication resumed in Florida. Rpt. Adm. Agr. Res., 
USDA, pp. 291-292. 1950. 

Baptiste, W. Description of mechanical control of Manienie (Cynodon 
dactylon) at Kilauea Sugar Plantation Company. Hawaii. Sugar Technol. 
Rpt. 9:17-18. 1950. 

Beatty, R. H., and Davis, B. H. Factors in controlling crabgrass with potas 
sium cyanate. USGA & Turf Mgmt. 111(7):31-33. Feb. 1951. 

Bra, K. W. The relation of bracken control to hill-land farming. Ann. 
Appl. Biol. 38(1):303-304. 1951. (Abs.) 

BROCKMANN, H., et al. Uber oxy-derivate des helianthrens und mesonaphtho- 
dianthrens; zur Konstitution des Hypericins. III. Chem. Ber. 83(6):583- 
594. 1950. 

Burcis, D. S. Nut grass control with 2,4-D. SWC Proc. 4:24-25. Feb. 1951. 

DeRose, H. R. Crabgrass inhibition with O-isopropyl N-(3-chloropheny]l) 
carbamate. Agron. Jour. 43:139-142. Mar. 1951. 

Doran, C. W. Control of orange sneezeweed with 2,4-D. Jour. Range 
Mgmt. 4(1):11-15. Jan. 1951. 

Evper, W. C. Bermuda grass control. Okla. Agr. Expt. Sta. Mimeo. Circ. 
M-214. 4 pp. Feb. 1951. 

Controlling Johnson grass in Oklahoma. Okla. Agr. Expt. Sta. 
Mimeo, Circ. M-215. 5 pp. Feb. 1951. 

Fercuson, M. H., and Witson, C. G. Crabgrass Digitaria control. USGA 
Journal 3(7):27-31. 

Freep, V. H., and BierMAn, H. E. I P C...A new grass killer. What's New 
in Crops & Soils 3(6):25-26. Mar. 1951. 

GertscH, M. E., and Ryker, T. C. Chemical control of Chickasaw rose. 
SWC Proc. 4:90-93. Feb. 1951. 

Green, K. R. TCA —a promising new weedicide for grass control. Agi 
Gaz. N.S. Wales 61:455-456. 1950. 
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21. Gricssy, B. Crabgrass control experiments in Michigan. Greenkeeper’s 
Rptr. 18(5):20-22. 1950. 

22. Hacoop, E. S. Studies on the control of large Johnson grass plants. SWC 
Proc. 4:27-30. Feb. 1951. 

23. HAMILtTon, R. D., et al. Soil treatments for field bindweed. Convolvulus 
arvensis eradication in Northwest Texas. Tex. Agr. Expt. Sta. Prog. Rpt. 
1304, 4 p. Dec. 18, 1950. 

24. Harapa, K. Manienie (Cynodon dactylon) control by sodium trichloroacetate 
at Kilauea Sugar Plantation Company. Hawaii. Sugar Tech. Rpt. 9:18- 
19. 1950. 

25. HarpcastLe, W. S., and Stamper, E. R. Effect of certain oils as herbicides 
for control of grass seedlings. SWC Proc. 4:31-33. Feb. 1951. 

26. Harris, V. C. Maleic hydrazide as a herbicide on wild onions (Allium 
canadense). SWC Proc. 4:106-107. Feb. 1951. 

27. Henry, J. N., et al. Control of poison pea (Swainsona spp.) Agr. Gaz. N.S. 
Wales 61(3):115-117. 1950. 

28. Hurnact, H. Die beiden “feindlichen” heidekrauter Erica und Calluna. 
Allg. Forstztg. 61:199-200. Dec. 1950. 

29. Lanover, D., and Hurwitz, S. Methods for the destruction of sedge 
(Cyperus rotundus L.). (In Hebrew.) Hassadeh 30:718-720. Sept. 1950. 

30. Martin, J. A. Nutgrass can be killed with chloropicrin. Southern Seedsman 
14(4):28-29, 58. Apr. 1951. 

31. MINSHALL, W. H. Eradication of poison ivy (Rhus radicans). Sci. Agr. 31: 
127-130. Mar. 1951. 

32. Moore, H. I. Rush control in pasture. Jour. Bd. Greenkeep. Res. 7(26): 
356-362. 1950. 

33. Nation, H. A. Palmetto can be controlled with chemicals. SWC Proc. 4: 
94-96. Feb. 1951. 

34. Nutrer, G. C. Crabgrass control for 1951. Farm Res. (N.Y.) 17(2):10-11. 
Apr. 1951. 

35. Prrone, P. P. Control crabgrass and other weeds with chemicals. Gard 
Jour. N. Y. Bot. Gard. 1:47. Mar. 1951. 

36. PLANT, W. Horse-tail Equisetum v. good grass. Farmers Wk. London 
$4(4):49. Jan. 26, 1951. 

37. SCHAEFFLER, H. Das auftreten des flughafers (Avena fatua L.) in Bayern und 
die derzeitigen moglichkeiten zu seiner bekampfung. Z. F. Pflanzenbau u. 
Pflanzenschutz. Sonderh. 2, 85 p. Aug. 1950. 

38. ScHENK, P. J. Cuscuta campestris on Satureja hortensis. (In Dutch.) 
Groenten en Fruit 6:292. Oct. 1950. 

39. Scuery, R. W. Evaluation of a selective crabgrass killer. Mo. Bot. Garden 
Bul. 39(4). 12 pp. Apr. 1951. 

10. SHaw, W. C., et al. Bermuda grass and its control. Div. of Weed Inv. 
Mimeo. 10. Apr. 1951. 

41. Survapurt, T. U., and Tyaci, B. P. Methoxone as an eradicator of the 
weed, Pluchea lanceolata (Vern. Baisurai). Indian Farming 11:116. Mar. 
1950. 

12. Sramper, E. R., and Cnitton, S. J. P. Johnson grass control. Sugar B. 
29:149-151, 154-155. Feb. 15, 1951. 

13. Stiver, E. N., et al. Chemical control of Johnson grass at the Blackland 
Station, 1950. Tex. Agr. Expt. Sta. Prog. Rpt. 1318, 2 p. Feb. 2, 1951. 

14. Surron-NELTHORPE, O. The eradication of bracken. Quart. Jour. Forest. 
44(1):18-20. 1950. 

15. Tutus, E.C. Maleic hydrazide — A good grass controller. SWC Proc. 4:26. 
Feb. 1951. 

16. Yuen, Q. H., and Mitier, R. C. Control manienie grass with TCAA and 
STCA. Hawaiian Planters’ Rec. 53(4):183-192. 1950. 

Biological 
1. ANonyMous. New insect enemies imported to control Klamath weed. Rpt. 
Adm. Agr. Res., USDA, p. 315. 1950. 
2 Range pest beaten by imported beetles. Sci. News Letter 59(11): 


166. Mar. 17, 1951. 
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E.uis, H. Fighting weeds with beetles (St. Johnswort). Farm Jour. 75:29. 
Apr. 1951. 

FiscHER, G. W., and Dietz, 8. M. They breed new trouble for wheat barberry 
and 15-B. Wash. Farmer 76:191, 204. Mar. 15, 1951. 

Pettey, F. W., et al. Cochineal (Dactylopius opuntiae) and the problem of 
its control in spineless cactus plantations. S. Africa Agr. Dept. Bul. 296:1- 
34. 1950. 

Sitvestri, F. The problems of biological control in continental Europe. 
(In Italian.) Lab. di Ent. Agr. B. 9:122-139. 1949. 

Tuunc, T. H., and Hapiwipyaja, T. Virus transmission by Cuscuta australis 
R. Br., I. (In Dutch.) Tijdschr. over Plantenziekten 56:349-351. Sept./ 
Dec. 1950. 

WituiaMs, J. R. The introduction of Physonota alutacea Boheman (Col., 


Cassid.) into Mauritius. Bul. Ent. Res. 40(4):479-480. 1950. 


IV. CHEMICAL AND BIOCHEMICAL INVESTIGATIONS 


AnonyMous. Changes in official methods of analysis made at the 64th an- 
nual meeting, Oct. 2-4, 1950. Jour. Assn. Off. Agr. Chem. 34(1):58-100. 
Feb. 1951. 

. Fifth annual report, economic poisons. Ariz. Agr. Expt. Sta. Spec. 
B., 33 p. Feb. 1951. 

———. New herbicide tested. Agr. Chems. 6(3):95. Mar. 1951. 

————.._ New type of plant-growth regulator tested and prepared in quan- 
tity. Rpt. Adm. Agr. Res., USDA, p. 116. 1950. 

——. Publication of “Reagent Chemicals” culminates 30-year effort. 
Chem. & Engin. News. 29(22):2132-2133. May 28, 1951. 

———. Reaction mechanisms of aliphatic hydrocarbons postulated. Chem. 
& Engin. News 29(17):1629. Apr. 23, 1951. 

———. Selective weed killers. Colo. A. & M. News 5(11):4. May 1951. 

———. Test effect of 539 new chemicals on plant growth. Rpt. Adm. 
Agr. Res., USDA, p. 418. 1950. 

————. Unit processes. Chem. Engin. 58(3):129-141. Mar. 1951. 

ALLEN, W. W. The story of chemical herbicides. Agr. Chems. 6(5):45, 97- 
101. May 1951. 

BLANcK, F. C., et al. Chemical progress during the 75 years of the Amer- 
ican Chemical Society — Herbicides: P. W. Zimmerman and A. E. Hitch- 
cock. Indus. & Engin. Chem. 43(3):573-574. Mar. 1951. 

BOUILLENNE-WALRAND, M. Tests on the herbicides 2,4—-D and homologs. 
Bul. Soc. Roy. Sci. Liege 19:312-326. 1950. 

Braip, P. E., and Kay, K. A field method for the determination of hal- 
ogenated hydrocarbons. Canad. Jour. Tech. 29(4):159-169. Apr. 1951. 
Brown, R. ‘The stimulant involved in the germination of Orobanche minor 

Sm. II. The Biochem. Jour. 48(5):564-568. May 1951. 

ARLETON, R. M. Dating 2,4,5-T’s debut. Chem. Indus. Week 68(14):2. 
Apr. 21, 1951. 

“ARROLL, R. B. Factors influencing the activation of 2,4—dichlorophenoxy- 

ethyl sulfate. SWC Proc. 4:13. Feb. 1951. 

HAPMAN, N. B., et al. Reactivity of halonitrobenzenes and of 1—fluoro—2:4- 
dinitrobenzene. Chem. & Indus. No. 8. p. 148. Feb. 24, 1951. 

‘HATTERJEE, R., and Guna, M. P. Studies on Mahonia genus. IV. M. 
leschenaultii (Wall.) Takeda, M. manipurensis Takeda, and M. Sikkimen- 
sis Takeda. V. Structure of neprotine. Jour. Amer. Pharm. Assn. 40(5): 
229-237. May 1951. 

CHRISTIANSEN, G. S., and THIMANN, K. V. Metabolism of stem tissue during 
growth and its inhibition. Arch. Biochem. 26:230-247, 248-259. 1950. 
CRONWELL, B. T. Micro-estimation and origin of trimethylamine in Cheno- 

podium vulvaria L. Biochem. Jour. 46:578-582. 1950. 

Evans, W. C., et al. The mechanism of the anti-aneurin activity of bracken 
(Pteris aquilina). Biochem. Jour. 46(5):38-39. 1950. 

Freak, D. E. H. Agricultural chemistry. Vol. I. Principles of agricultural 
chemistry. 812 pp. 1950. Macmillan & Co. Ltd., N. Y. Rev. Chem. & 
Indus. 11:205-206. Mar. 17, 1951. 
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Agricultural chemistry. A Reference Text. 812 pp. D. Van 
Nostrand Co., Inc. New York. Agr. Chems. 6(3):103. Mar. 1951. 

Garp, L. N. A method of assay for isopropyl N-phenyl carbamate. Agr. 
Chems. 6(4):99. Apr. 1951. 

GraBeE, E. Le dosage d l’acide 4—chlore—2—methylphenoxyacetique en com 
position avec des acides chlores et nonchlores. Acta Chem. Scand. 4(5): 
806-809. 1950. 

Guitton, A. Alkaloids of Datura stramonium during development. C. R. 
Acad. Sci., Paris. 230:1604—1606. 1950. 

HAUPTMANN, H., and Lacerpa, L. Constituents of leaves of Cassia alaia L. 
Jour. Amer. Chem. Soc. 72:1492-1495. 1950. 

Hawker, L. E. Biochemistry of sexual reproduction in plants. Biochem. 
Jour. 48(5):643. May 1951. 

Hou, H. Y. The chemical composition of certain ferns and fern allies of 
central Pennsylvania. Amer. Fern J. 40:233-240. Oct./Dec. 1950. 

Hucues, E. C., et al. Separation of sulfur and aromatics from petroleum 
Indus. & Engin. Chem. 43(3):750-753. Mar. 1950. 

Jones, R. L., et al. The relationship between the constitution and the effect 
of chemical compounds on plant growth. 3. Chlorinated benzaldehydes 
and benzoic acid. The Biochem. Jour. 48(4):422-425. Apr. 1951. 

Kuzet, N. R., and Miter, C. E. Phytochemical study of Xanthium cana 
dense. Jour. Amer. Pharm. Assn. 39:202-204. 1950. 

LeaPER, J. M. F., and Bisnop, J. R. Relation of halogen position to physi 
ological properties in the mono-, di-, and trichlorophenoxyacetic acids. 
Bot. Gaz. 112(3):250-258. Mar. 1951. 

Leprer, H. A. (Editor.) Official methods of analysis of the Association of 
Official Agricultural Chemists. 910 pp. 1950. 

MAYEN, A. M., and GorHaM, E. The iron and manganese content of plants 
present in the natural vegetation of the English Lake District. Annals of 
Bot. 15(58):247-263. Apr. 1951. 

NEwMaAN, A. S., and Tuomas, J. R. Decomposition of 2,4-dichlorophenoxy 
acetic acid in oil and liquid media. Soil Sci. Soc. Am., Proc. 14:160—-164. 
1950. 

PERRONE, J. C. Separation of amino acids as dinitrophenyl derivatives. Na 
ture 167(4248):513-514. Mar. 31, 1951. 

PROKOSHOV, S. M., and PETROCHENKO, E. I. Nature of gluco-alkaloids of some 
wild potato Solanum species. (In Russian.) Akad. Nauk SSSR. Dok. 74: 
541-544. Sept. 21, 1950. 

RAMACHANDRAN, G. N., and CHANDRASEKHARAN, V. Photoelastic constants of 
sodium chlorate. Nature 167(4249):567. Apr. 7, 1951. 

Siccia, Sipney, and Kervenski, I. R. Determination of hydroxy compounds 
in amine mixtures. Anal. Chem. 23:117-118. 1951. 

SJOBERG, B. Determination of chloro—2-methylphenoxyacetic acid by infra 
red spectrophotometry. Acta Chem. Scand. 4(5):798-805. 1950. 

StreLe, C. C. An introduction to plant biochemistry. C. Bell & Sons, Lon 
don. 346 pp. 1950. Rev.-Quart. Rev. of Biol. 26(L):92-93. Mar. 1951. 


V. SpectIAL CHARACTERISTICS OF WEEDS 


Poisonous Plants and Their Control 
Anonymous. Death in the pasture. Esso Farm News 10(3):14-15. May 
June 1951. 
Frosted flax may kill livestock. Livestock News 21(3):2. Feb. 1951. 
Halogeton —a range menace. Washington State Col. Ext. Circ. 


185, 4 pp. Feb. 1951. 


. Halogeton —intermountain range menace. Idaho Agr. Expt. Sta. 
Circ. 117, 4 pp. Feb. 1951. 
Halogeton, poisonous weed, invades range of Western States. 
What’s New in Crops and Soils 3(6):37. Mar. 1951. 
Sheep-killing weed (Halogeton glomeratus). Life 30(3):55-56. Jan. 
1951. 


Two reports on poison ivy control. Amer. Fruit Grower 71(4):20 


21. Apr. 1951. 
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Weed control (Halogeton). Digest Cong. Proc. of Interest to Dept. 
Agr. p. 1. Apr. 4, 1951. 

————. Weed control; Forestry (Halogeton control). Digest Cong. Proc. 
of Interest to Dept. Agr. p. 1. Mar. 15, 1951. 

AnMeD, Z. F., et al. Chemistry and toxicology of root of Phytolacca amer- 
icana L., Jour. Amer. Pharm. Assn. 38:443-448. 1949. B. 11:561. 1950. 

Bettug, M. K. Current status of halogeton in California. Calif. Dept. Agr. 
Bul. 40(1):11. Jan.-Feb.-Mar. 1951. 

Burce, L. M. Halogeton glomeratus, a poisonous plant in Nevada. Nev. 
Agr. Dept. Leaflet, 12 pp. 1951. 

CARPENTER, K. J., et al. Experiments with dried bracken (Pteris aquilina). 
Brit. Vet. Jour. 106(8):292-308. 1950. 

Connor, H. E. Poisonous plants in New Zealand. New Zeal. Jour. Agr. 
81:317-320, 461, 463-464. Oct.-Nov. 1950. 

———. Poisonous plants in New Zealand. III]. New Zeal. J. Agr. 81:551- 
552. Dec. 15, 1950. 

Cory, V. L. Increase of poison-bitterweed (Hymenoxys oderata) on Texas 
range lands. Field & Lab. 19:39-44. Jan. 1951. 

DijLOMAN, M. J. A commercial method for the propagation of Strophan- 
thus sarmentosus A.P.D.C. Amer. Jour. Bot. 37(8):623-628. Oct. 1950. 
Durrett, L. W., et al. Poisonous and injurious plants in Colorado. Colo. 

Agr. Expt. Sta. Ext. Bul. 412A:1-80. 1950. 

Foccir, A. Suspected bracken poisoning in sheep. The Vet. Record 63(13): 
242. Mar. $1, 1951. 

Kenny, G. C., et al. Noogoora burr (Xanthium pungens) poisoning of cattle. 
Queensland Agr. Jour. 70(3):172-177. 1950. 

Ler, O. C., and Doytie, L. P. Indiana plants poisonous and injurious to 
livestock. Purdue U. Agr. Ext. Bul. 240, Rev., 24 pp. 1950. 

Louw, P. G., Jr. Active constituents of poisonous alga, mycroystis toxica 
Stephens. S. Afr. Indus. Chem. 4:62-66. 1950. 

McLaucuian, D. Bracken poisoning. The Vet. Record 63(13):241-242. 
Mar. 31, 1951. 

MINSHALL, W. H. Eradication of poison ivy (Rhus radicans L.). V. The 
effect of foliage removal prior to treatment on the control of poison ivy by 
applications of ammonium sulfamate and 2,4—dichlorophenoxyacetic acid. 
Sci. Monthly 31(3):127-130. Mar. 1951. 

Pisror, W. J. Johnson grass Sorghum halepense poisoning. Ariz. Agr. Col. 
Ext. C. 168, 2 p. Nov. 1950. 

SHISHKIN, B. K. LAdovitye rasteniia lugov i pastb’shch Poisonius plants of 
meadows and pastures. Moskva, Akademiia Nauk SSR, 524 p. 1950. 
Souza, R. Toxicological study on the chinaberry plant (Melia azedarach). 
(In Portuguese.) Esc. Super. de Vet. do Estado de Minas Gerais. Arq. 2: 

123-126. 1949. English summary. 

Sperry, O. E. Experimental control of poisonous range plants in Texas. 
Texas Agr. Expt. Sta. Prog. Rpt. 1334. 4 pp. Mar. 5, 1951. 

Steyn, D.G. Recent investigations into the toxicity of known and unknown 
poisonous plants in the Union of South Africa. XVI. Onderstepoort J. 
Vet. Sci. & Anim. Indus. 24:53-56. Apr. 1950. 

Vawter, L. R. Halogeton glomeratus poisoning in sheep. Natl. Wool 
Grower 41(2):24—-25. Feb. 1951. 

VesSTERDAL, A. P. N. Poisonous trees of India. Naturens Verden 34(7/8): 
260-262. 1950. 





Uses of Weeds 
Anonymous. Algae in our culture. Chem. and Engin. News 29(18):1703 
1704. Apr. 30, 1951. 
Buffalo gourd. Rpt. Adm. Agr. Res., USDA, pp. 40-41. 1950. 
———. Chicory —A weed that pays. New Zealand Farmer 70(23):50-51. 
Jan. 4, 1951. 
———. Gather wild greens for vitamin-packed salad. Sci. News Letter 
59(16):254. Apr. 21, 1951. 
- Plant-growth regulators found in various plant and animal prod 
ucts. Rpt. Adm. Agr. Res., USDA, pp. 115-116. 1950. 
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Seaweed chemicals goal of British Research. Sci. News Letter 59 
(19):290. May 12, 1951. 

ALBRECHT, W. A., et al. “Fairy ring” mushrooms make protein-rich grass. 
Bul. Torrey Bot. Club 78:83-88. 1951. 

Banks, C. Seaweeds and their uses. Housecraft 23:233-236. Dec. 1950. 

Back, W. A. P. Improved method for the estimation of combined fucose 
in seaweeds. Jour. Soc. Chem. Indus. (London) 69:317-320. 1950. 

Bustinza, F. Antibacterial substances from lichens. Endeavor 10(38):95—99. 
Apr. 1951. 

Bywoop, R., et al. The evolution of dimethyl sulphide from bracken, 
“horse’s tail”, and other plants on treatment with sodium hydroxide. 
Biochem. Jour. 48(2):XXX. Feb. 1951. 

DuisBerc, P. C. New use for an old shrub: The creosote bush (little stinker) 
comes into its own. Natl. County Agent and Vo-Ag Teacher 6(8):22-23. 
1950. 

Grace, N. H., and ZucKERMAN, A. Canadian erucic acid oils. VI. Blowing 
of rape seed, mustard seed, and weed seed oils. Can. Jour. Tech. 29(2): 
71-82. Feb. 1951. 

, et al. Canadian erucic acid oils. V. Physical, chemical, and edible 
properties of oil from weed seed screenings. Can. Jour. Res. 28(10):401 
411. Oct. 1950. 

HaA.tetr, F. P., and Parks, L. M. A note on the isolation of quercitrin from 
Euphorbia pilulifera. Jour. Amer. Pharm. Assoc. 40:56-57. 1951. 

Kapustinskil, A. F. Antibiotic properties of poppy blossoms. (In Russian.) 
Priroda 39(7):68. July 1950. 

Lystkov, V. N. Utilization of wild-growing legumes and grasses in Kirgizia. 
(In Russian.) Selek, i Semen. 17(9):42—44. Sept. 1950. 

Mutuins, D. Teasel growing an ancient practice. World Crops 3(4):146 
147. Apr. 1951. 

NISHIKAWA, H. Screening tests for antibiotic action of plant extracts. Jap. 
J. Expt. Med. 20:337-349. Dec. 30, 1949. 

PEARSALL, W. H., and Focc, G. E. The utilization of algae for industrial 
photosynthesis. Gt. Brit. Food Invest. Food Sci. Abs. 23:1-11. Jan. 1951. 

PorpHyreE, J. A. Reeds (Phragmites). Papeterie 72:597, 599. 1950. 

Pounpb, G. S., and STAHMANN, M. A. Production of a toxic substance by 
Alternaria solani and its relation to the early-blight disease of tomato. 
(Abs.) Phytopathology 41:30. Jan. 1951. 

ScHroperR, H. H. Spanish moss (Tillandsia), beautiful and useful. Nature 
Mag. 43:533-535. Ec. 1950. 

Sxutcn, A. F. Edible flowers. Erythrina rubrinervia and Gliricidia sepium. 
Nat. Mag. 44:92-93, 108. Feb. 1951. 

TALBERT, R. E., and Pryor, M. R. Halogeton and its control. Calif. Dept 
Ag. Bul. 40(1):34-36. Jan.-Feb.-Mar. 1951. 


Pathological and Entomological Relationships 


ANnonyMous. Barberry eradication to control stem rust. Rpt. Adm. Agi 
Res., USDA, pp. 319-321. 1950. 

Chemicals used to destroy ribes. Rpt. Adm. Agr. Res., USDA, p 
318. 1950. 

———. Ribes eradication advanced. Rpt. Adm. Agr. Res., USDA, pp. 
317-318. 1950. 

Wild hosts of best leafhoppers sprayed to protect beans from curly 
top. Rpt. Adm. Agr. Res., USDA, p. 278. 1950. 

Baker, K. F., and Davis, L. H. An unusual occurrence of sclerotia of 
Sclerotinia spp. with seed of Centaurea cyanus. Plant Dis. Rptr. 35:39-41. 
Jan. 15, 1951. 

Haney, T. G. Chemicals for the control of weeds and nematodes in tobacco 
seed-beds. Austral. Inst. Agr. Sci. Jour. 16:109. Sept. 1950. 

HARTMAN, R. T., and Price, W. C. Synergistic effect of plant growth sub 
stances and Southern bean mosaic virus. Amer. Jour. Bot. 37(10):820-828. 
Dec. 1950. 

NIcKELL, L. G. Effect of certain plant hormones and colchicine on the 
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growth and respiration of virus tumor tissue from Rumex acetosa. 
Amer. Jour. Bot. 37(10):829-835. Dec. 1950. 

, and Brakke, M. K. An extracellular amylase from Rumex virus 
tumors grown in vitro. Amer. Jour. Bot. 37(8):681. Oct. 1950. (Abs.) 
Rappaport, ]., et al. Extracts of ovular tumors and their inhibition of 
embryo growth in Datura. Amer. Jour. Bot. 37(8):586-595. Oct. 1950. 
Reep, C. F. Host distribution of mistletoe (Phoradendron flavescens) in 

Kentucky. Amer. J]. Bot. 37:666. Oct. 1950. (Abs.) 

Tues, T. N., et al. The destruction of crown-gall bacteria in periwinkle by 
high temperature with high humidity. Amer. Jour. Bot. 37(10):792-801. 
Dec. 1950. 

Wricut, L. K. Barberry eradication status and needs. Washington, U. S. 
Bur. Ent. & Plant Quar., 8 p. 1950. Talk at Stem Rust Conference, Uni 
versity Farm, St. Paul, Nov. 17, 1950. 


VI. Nature AND Propertirs oF CHEMICALS Usep As HERBICIDES 


AnonyMous. Bigger role for maleic. Chem. Indus. Week 68(13):11-12. 
Apr. 14, 1951. 
——. Halogen gift. Chem. Week 68(17):26. May 12, 1951. 

New spray kills weeds as they sprout. Farm Jour. p. 20. May 





1951. 
———. Salts, Esters, or Acid? Which type of 2,4—-D to do the job? What's 
New in Crops and Soils 3(6):27. Mar. 1951. 

—-. Selective weed killers. Colo. A & M News 5(11):4. May 1951. 
———. TCA gaining in importance as a weedy grass killer. Agr. News. 
Letter (DuPont) 19(3):42. May-June 1951. 

- —. Weed killers. (Reviews.) Pl. Protection Overseas Rev. 2(1):40—42. 
Jan. 1951. 

Barrons, K. C., and Hummer, R. W. Some basic herbicidal studies with 
derivatives of TCA. SWC Proc. 4:3-12. Feb. 1951. 

BOUILLENNE-WALRAND, M. Considérations et expériences sur les herbicides 
24D. et homologues. Gent. Landbhogesch. Meded. 15:128-153. Apr. 
1950. English summary. 

Bouriquer. Les fongicides et les herbicides dans les territoires francaise 
d’outre-mer. (Sum.) Agron. Trop. 6:80-81. Jan./Feb. 1951. 

Carazo, A. M. Aplicacion economica del 24D. Rev. de Agr., Com. e Indus. 
(Panama) 8(110):23. Oct. 1950. 

Couen, G. Susceptibility of weeds and plants to NH, DNOSBP. (In He 
brew.) Hassadeh 31:115-117. Nov./Dec. 1950. 
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U. S. Department of Agriculture agricultural engineering research. 
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